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[57]  ABSTRACT 

A  non-toxic  smoke  composition  for  use  in  simulating 
fires  in  damage  control  cxeicises  and  for  use  in  train¬ 
ing.  Transcinnamic  acid  is  used  as  the  smoke  producing 
agent  and  is  volatilized  by  energy  from  a  potassium 
chlorate/sugar  mixture  which  provides  a  low  burning 
temperature. 
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CINNAMIC  ACID  CONTAINING  PYROTECHNIC 
SMOKE  COMPOSITION 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  smoke  composi¬ 
tion,  and  more  particularly  to  a  non-toxic  smoke  com¬ 
position  which  can  be  used  to  simulate  fires  for  training 
purposes. 

Various  devices  and  compositions  arc  presently  used 
to  simulate  a  fire  for  training  purposes,  For  examples, 
one  such  device  currently  in  use  by  the  Navy  for  train¬ 
ing  of  personnel  in  fire  fighting  procedures  and  the  use 
of  gas  masks  resembles  a  hand  grenade.  A  grenade 
igniting  fuze  is  fitted  in  a  cylindrical  metal  body  and  a 
quantity  of  oil  is  provided  in  an  upper  chamber  and  a 
fuel  mixture  is  provided  in  the  base.  A  venturi  tube 
extends  from  directly  above  the  fuel  mixture  through 
the  oil  chamber  to  the  top  of  the  pot.  There  are  small 
openings,  each  sealed  with  low-melting-point  solder,  in 
the  venturi  tube;  one  into  the  oil  chamber,  the  other 
into  the  space  above  the  oil  surface,  There  are  three 
tape-covered  holes  in  the  top  of  the  pot,  When  the  fuze 
ignition  mixture  ignites  the  starter  mixture  at  the  lower 
end  of  the  venturi  tube,  the  fuel  mixture  starts  burning. 
Heat  melts  the  solder  in  the  venturi  tube  openings  and 
the  oil  flows  into  the  venturi  tube  where  it  is  vaporized. 
This  vapor  passes  upward  and  emits  through  the  vent 
holes  in  the  top  of  the  smoke  pot.  Upon  emission,  it 
condenses  to  form  a  dense  white  cloud. 

One  disadvantage  of  the  grenade-type  smoke  pot  is 
that  personnel  arc  required  to  be  in  respiratory  protec¬ 
tive  devices  prior  to  commencing  a  fire  drill  and  thus 
the  value  of  the  smoke  for  realistic  training  is  greatly 
reduced.  Additionally,  such  devices  cannot  be  used 
aboard  submarines  operating  submerged  due  to  the 
toxic  affect  of  the  smoke. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  relates  to  a  non-toxic  smoke 
composition  wherein  trans-cinnamic  acid  is  used  as  ih<- 
smoke-producing  agent.  The  trans-cinnamic  acid  is 
volatilized  by  burning  a  potassium  chlorate/sugar  mix¬ 
ture.  In  the  preferred  embodiment,  a  small  amount  of 
sodium  bicarbonate  is  added  as  a  cooling  agent,  diato- 
mitc  silica  is  added  as  a  filler  and  nitrocellulose  is 
added  as  a  binder. 

It  is  therefore  a  general  object  of  the  present  inven¬ 
tion  to  provide  a  smoke  composition  for  use  in  simulat¬ 
ing  fires  for  training  purposes 

Other  objects,  advantages  and  novel  features  of  the 
invention  will  become  apparent  from  the  following 
detailed  description  of  the  invention. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

A  non-toxic  smoke  composition  is  provided  which 
utilizes  trans-cinnamic  acid  as  the  smoke  producing 
agent.  Pyrotechnic  volatilization  of  trans-cinnamic  acid 
is  accomplished  by  burning  a  potassium  chlorate/sugar 
mixture. 

Trans-cinnamic  acid,  also  known  as  trans-B-phenyla- 
crylic  acid,  is  a  white  crystalline  solid  which  has  a  melt¬ 
ing  point  of  1 .15°  C.  artd  a  normal  boiling  point  of  300° 
C 

The  decomposition  temperatures  of  various  mixtures 
of  sugar,  trans-cinnamic  acid  and  potassium  chlorate 
were  determined  by  differential  thermal  analysis  and 


2 

are  shown  in  the  following  TABLE  I,  wherein  approxi¬ 
mately  equal  portions  of  each  ingredient  were  used. 


TABLE  I 


( Temperulure  c-c  Enothermic  DecontpotlUon  b)  DllterentUI 
Thermal  Analyiii) 

COMPOSITION 

temperature 

Sucrnie/KClO, 

140'  C. 

LacUue/KClOi 

i»o‘  c 

Tnni-Cinnamic  Acid/KCK), 

2»o*  c. 

KCIO, 

370-  c 

Trsns-Cinnsmic  Acid/Sucrosc  KCIO.1 

1  70*  c 

Truni-Cinnumic  Acid/Lacloie/KOO., 

2I0*C 

As  can  be  seen  from  TABLE  I,  sucrose  decomposes 
15  at  a  lower  temperature  than  lactose  and  thus  would  be 
preferably  for  the  volatilization  of  trans-cinnamic  acid. 
Also,  the  fact  that  the  decomposition  of  trans-cinnamic 
ucid  by  potassium  chlorate  occurs  at  a  higher  tempera¬ 
ture  than  the  decomposition  of  the  sugar,  shows  that  it 
20  is  possible  to  vaporize  the  trans-cinnamic  acid  without 
decomposition,  by  means  of  the  combustion  of  sugar. 

The  following  examples  will  illustrate  the  preferred 
embodiments  of  the  invention  wherein  parts  and  per- 
^  centages  arc  by  weight  unless  otherwise  specified. 


EXAMPLE  I 


Truitt-Cinnamic  Acid 

47.5 

Sucrose 

12  0 

Potassium  chlorate 

29.0 

Sodium  bicarbonate 

b  5 

Diatomite  Silica 

5.0 

The  trans-cinnamic  acid,  sucrose,  potassium  chlorate 
35  and  sodium  bicarbonate  were  mixed  dry  and  then 
enough  cellulose  nitrate  was  added  as  a  40  percent 
solution  in  acetone  to  make  the  mixture  stiff,  but  not 
visibly  wet  or  pasty.  It  is  estimated  that  the  amount  of 
dry  cellulose  nitrate  so  added  equaled  2  to  5  percent  of 
40  the  total  weight  of  composition.  As  the  cellulose  nitrate 
is  used  for  a  binder,  its  exaet  weight  is  not  critical  to  the 
formula. 

The  mixture  was  air  dried  for  about  an  hour  until  the 
smell  of  acetone  was  nearly  gone  and  the  mixture  was 
^  then  crushed  to  a  powder  and  the  diatomite  silica  was 
added.  The  mixture  was  then  lightly  tamped  by  hand 
into  a  fish  paper  tube  having  an  internal  diameter  of  33 
mm.  A  layer  of  first  fire  composition  was  placed  on  one 
end  of  the  candle  to  facilitate  ignition.  The  first  file 
0  composition  used  is  described  in  MlL-STD-720,  and 
consists  of  MJ  percent  of  barium  nitrate,  20  percent  of 
silicon,  10  percent  of  tetranitroca.  bazole,  1 5  percent  of 
zirconium  hydride  and  5  percent  of  a  binder  solution. 
^  The  candle  was  ignited  by  the  first  fire  and,  yf'er 
'  ignition,  the  flame  was  extinguished,  and  ihc  candle 
continued  to  smoke  without  again  bursting  into  flame. 
The  candle  burned  to  completion  at  ?.  somewhat  irregu¬ 
lar  rate  leaving  a  case  filled  with  a  fluffy  black  powder. 
60  The  total  weight  of  the  candle  was  32g  anx!  the  weight 
of  the  ash  was  8g.  The  smoke  produced  was  of  moder¬ 
ately  good  volume. 


EXAMPLE  il 


Trans-Cinnamic  Acid  48 .0 

Sucrose  12.5 

Potassium  chlorate  28.5 

Sodium  bicarbonate  ^  5 


10 


4,032,374 
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EXAMPLE  II  continued 


EXAMPLE  V  continued 


DlilUnmlr  Mill  il 


4  S 


Dtiiloniilc  mIii  .i 


The  ingredients  were  mixed  and  a  candle  was  made  s 
as  described  in  EXAMPLE  I.  A  layer  of  first  fire  com¬ 
position  was  added  and  the  candle  burned  as  in  EXAM¬ 
PLE  1.  The  total  weight  of  the  candle  was  42g.  and  the 
weight  of  the  ash  was  9g.  The  candle  burned  for  1.5  |(] 
minutes  and  the  smoke  produced  was  of  moderately 
good  volume. 


EXAMPLE  III 


Tram-Cinnamic  Acid 

58.0 

Sucrose 

10.0 

Pntauium  chlorate 

23.0 

Sodium  bicarbonate 

5.5 

Diatomite  silica 

3.5 

The  ingredients  were  mixed  and  a  candle  was  made 
as  described  in  EXAMPLE  I.  A  layer  of  first  fire  com¬ 
position  was  added  and  the  candle  burned  as  in  EXAM¬ 
PLE  I.  The  candle  burned  for  3  minutes  and  the  smoke  25 
produced  was  of  moderately  good  volume. 


EXAMPLE  IV 


Trans-Cinnumic  Acid 

45  5 

Sucrnw 

12.0 

Potassium  chlorate 

27  5 

Sodium  bicarbonate 

10  5 

Diatomite  lilica 

4.5 

The  ingredients  were  mixed  and  a  candle  was  made 
and  burned  as  described  in  EXAMPLE  I.  The  candle 
burned  for  3.5  minutes  and  the  smoke  produced  was  of 
moderately  good  volume. 
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EXAMPLE  V 


Trant-Cinnamic  Acid 

75.5 

Sucroae 

5.5 

Potassium  chlorate 

13.0 

Sodium  bicarbonate 

4.0 

The  ingredients  were  mixed  as  described  in  EXAM¬ 
PLE  I  and  a  candle  was  made  with  a  hollow  core  of  6.4 
mm.  The  hollow  core  was  filled  with  a  first  fire  compo¬ 
sition  and  ignited.  The  candle  smoked  intensely  for  15 
seconds  and  then  died  down  and  went  out.  A  thin  layer 
of  melted,  rehardened  material  covered  the  lower  half 
of  the  candle. 

It  will  now  be  readily  apparent  that  the  present  inven¬ 
tion  provides  a  pyrotechnic  smoke  composition  which 
can  be  used  to  simulate  fires  for  training  personnel  in 
fire  fighting  techniques. 

Obviously  many  modifications  and  variations  of  the 
present  invention  are  possible  in  the  light  of  the  above 
teachings,  (i  is  therefore  to  be  understood  that  the 
invention  may  be  practiced  otherwise  than  as  specifi¬ 
cally  described. 

We  claim: 

1.  A  non-toxic  smoke  composition  comprised,  by 
weight,  of 

between  45.5  parts  and  75.5  parts  of  cinnamic  acid, 
between  5.5  parts  and  12.5  parts  of  sugar, 
between  1 3  parts  and  29  parts  of  potassium  chlorate, 
between  4  parts  and  10.5  parts  of  sodium  bicarbon¬ 
ate, 

between  2  parts  and  5  parts  of  diatomite  silica,  and 
between  2  parts  and  5  parts  of  a  binder. 

2.  A  non-toxic  smoke  composition  as  set  forth  in 
claim  1  wherein  said  sugar  is  sucrose. 

3.  A  non-toxic  smoke  compostion  as  set  forth  in 
claim  1  wherein  said  sugar  is  lactose. 

4.  A  non-toxic  smoke  composition  as  set  forth  in 
claim  1  wherein  said  binder  is  nitrocellulose. 

5.  A  non-toxic  smoke  composition  comprised,  by 
weight,  of 

about  48  parts  of  cinnamic  acid, 
about  1 2  parts  of  sucrose, 
about  29  parts  of  potassium  chlorate, 
about  7  parts  of  sodium  bicarbonate, 
about  4  parts  of  diatomite  silica,  and 
between  2  and  5  parts  of  nitrocellulose. 

***** 
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[57]  ABSTRACT 

A  signal  cartridge  for  displaying  the  location  of  a  prac¬ 
tice  bomb  during  day  or  night  operation.  Upon  detona¬ 
tion  of  the  signal  cartridge,  a  power  charge  expels  both 
a  chemical  payload  and  a  flashcube  from  the  cartridge 
case.  The  flashcube  is  activated  outside  the  cartridge 
case.  The  chemical  payload,  which  is  air/water  reac¬ 
tive,  forms  a  cloud  which  is  visible  during  daylight.  A 
night,  the  light  produced  by  the  flashcube  is  scattered 
and  reflected  by  particles  in  the  cloud  to  provide  a 
display 

4  Claims,  5  Drawing  Figures 
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PRACTICE  BOMB  SIGNAL  FOR  DAY  OR  NIGHT 
OPERATION 

BACKGROUND  OF  THE  INVENTION  5 

The  invention  relates  to  practice  bomb  cartridges 
and  more  particularly  to  a  practice  bomb  cartridge 
which  will  not  start  fires  when  detonated  in  grass  or 
woods  during  the  dry  months. 

Various  types  of  signal  cartridges  are  used  in  practice  in 
bombs  which  are  launched  from  aircraft  to  indicate  the 
point  of  bomb  impact.  The  cartridge  is  fitted  into  the 
signal  cavity  of  the  practice  bomb  and,  when  the  bomb 
is  dropped,  impact  forces  a  firing  pin  against  the  signal 
primer,  and  ignites  an  expelling  charge.  The  expelling  is 
charge,  which  is  usually  smokeless  powder,  ignites  and 
expels  a  phosphorus  composition,  such  as  red  phospho¬ 
rus,  to  produce  a  flash  of  light  and  a  puff  of  white 
smoke.  While  signal  cartridges  containing  phosphorus 
provide,  upon  detonation,  an  excellent  signal,  these  2i> 
cartridges  have  the  disadvantage  in  that  the  burning  of 
the  phosphorus  composition  start  fires  and  therefore 
the  cost  of  fire  protection  services  and  damage  claims 
are  significantly  high. 

In  order  to  reduce  the  danger  of  fires,  one  military  25 
cartridge  case  is  filled  with  an  inert  material,  such  ;,s 
zinc  oxide  powder.  Upon  detonation,  the  expelling 
charge  expels  a  cloud  of  zinc  oxide  powder.  This  cloud, 
however,  is  not  visible  at  night  and  the  use  of  an  inert 
material  such  as  zinc  oxide  is  limited  to  daytime  opera-  .to 
tion. 

In  U.S.  Pat.  No.  3,810,426,  entitled  “Gun  Launched 
Training  Projectile",  which  issued  May  14,  1974,  to 
Alan  C.  Baker,  there  is  disclosed  a  marking  projectile 
which  has  a  flasheube  mounted  in  the  body.  Upon  .15 
impact  of  the  projectile,  a  hammer  drives  actuating 
fingers  into  the  base  of  the  flasheube  to  fire  the  flash- 
lamps  and  provide  an  impact  signal. 

SUMMARY  OF  THE  INVENTION 

4U 

The  present  invention  relates  to  a  signal  cartridge  for 
displaying  the  location  of  a  practice  bomb  during  day 
or  night  operation  and,  more  particularly,  relates  to  a 
signal  cartridge  which,  when  fired,  is  not  likely  to  start 
grass  or  forest  fires.  45 

An  expelling  charge  is  provided  in  a  cartridge  case 
near  a  primer,  and  a  flasheube  and  chemical  payload 
are  positioned  within  the  cartridge  case  and  are  ex¬ 
pelled  upon  ignition  of  the  expelling  charge.  A  firing 
device  is  provided  adjacent  the  flasheube,  however,  a  50 
bore  rider  device  is  provided  which  prevents  flashing  of 
the  flasheube  until  the  flasheube  extends  outside  the 
cartridge.  During  daylight,  the  ejection  of  the  chemical 
payload  forms  a  cloud  which  is  visible.  During  night 
operations,  the  flasheube  provides  light  which  is  scat-  55 
tered  and  reflected  by  the  particles  in  the  cloud  to 
provide  a  display. 

It  is  therefore  a  general  object  of  the  present  inven¬ 
tion  to  provide  a  signal  cartridge  which  t  an  be  used 
during  either  day  or  night  operations  to  provide  a  signal  60 
for  locating  a  practice  bomb. 

Another  object  of  the  present  invention  is  to  provide 
a  signal  cartridge  which  is  safe  to  use  in  grassy  and 
wooded  areas  and  which  will  not  start  fires. 

Other  objects,  advantages  and  novel  features  of  the  65 
present  invention  will  become  apparent  from  the  fol¬ 
lowing  detailed  description  of  the  invention  when  con¬ 
sidered  in  conjunction  with  the  accompanying  drawing. 
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BRIEF  DESCRIPTION  OF  THE  DRAWING 

FIG.  I  is  a  longitudinal  sectional  view  of  a  preferred 
embodiment  of  the  present  invention; 

FIG.  2  is  a  sectional  view  showing  the  invention  being 
fired; 

FIG.  3  is  a  sectional  view,  similar  to  FIG.  I,  of  an¬ 
other  embodiment, 

FIG.  4  is  a  partial  sectional  view  showing  a  bore  rider 
pin  arrangement;  and 

FIG.  5  is  a  side  view  of  a  bore  rider  pin 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Referring  now  to  the  drawing,  there  is  shown  in  FIG. 
I,  a  cartridge  case  II  having  a  primer  12  in  on/  end 
and  arranged  to  be  detonated  when  struck  by  the  tang 
of  a  firing  pin.  An  expelling  charge  13,  such  as  a  quan¬ 
tity  of  either  black  or  smokeless  powder,  is  positioned 
near  primer  12  and  firing  of  primer  12  will  cause  igni¬ 
tion  of  expelling  charge  13.  An  ampoule  14  of  frangible 
material  is  placed  within  cartridge  case  1 1  near  the 
forward  end  which  is  closed  with  a  spacer  15  and  an 
end  cap  16.  The  frangible  ampoule  14  is  filled  with  a 
chemical  payload  17  such  as  an  air/watcr  reactive  ma¬ 
terial  which,  when  dispersed  will  provide  a  cloud  visible 
in  daylight.  By  way  of  example  ,  titaniun  tetrachloride 
(TfC'D  has  successfully  been  dispersed  to  provide  a 
visible  cloud  and  also  a  mixture  comprised  of  fifty  per¬ 
cent  titanium  tetrachloride  and  fifty  percent  vanadium 
oxytrichloride  has  been  used. 

A  flasheube  18  is  positioned  within  cartridge  case  1 1 
and  is  separated  from  frangible  ampoule  14  by  a  spacer 
19.  Flasheube  18  is  commercially  available  and  is  of  the 
type  that  can  flash  without  batteries.  The  flasheube  is 
provided  with  a  percussive  primer  in  its  base  which 
fires  the  lamp  when  struck  by  a  tensioned  spring.  Each 
lamp  has  its  own  spring  which  is  held  under  tension  by 
a  tiny  retaining  pin.  When  the  spring  is  lifted  over  the 
retaining  pin,  the  freed  spring  immediately  soaps 
sharply  against  the  flasheube 's  metal  tube  to  fire  the 
primer.  The  primer  sparks  fly  upward  and  ignite  zirco¬ 
nium  foil  within  the  lamp  to  provide  a  bright  flash. 

As  best  shown  in  FIG.  4  of  the  drawings,  an  initiator 
21  is  closely  fitted  in  cartridge  case  1 1  an  is  provided 
with  a  firing  pin  22  having  a  tang  23  which  is  designed 
to  release  the  spring  in  the  base  of  flasheube  18.  A 
spring  24  is  provided  to  supply  the  necessary  force  to 
move  firing  pin  22  against  flasheube  18,  however,  a 
bore  rider  pin  25  prevents  firing  pin  22  from  being 
actuated  until  flasheube  18  is  outside  cartridge  case  II. 
Bore  rider  pin  25  is  provided  with  a  flat  portion  26 
which  has  a  slot  27  therein  which  is  greater  in  width 
than  the  diameter  of  tang  23  but  less  in  width  than  the 
diameter  of  pin  22.  A  spring  28  is  provided  in  bore  29 
of  initiator  21  and,  when  bore  rider  pin  25  clears  car¬ 
tridge  case  11,  spring  28  causes  bore  rider  pin  25  to  be 
ejected  thereby  releasing  firing  pin  22. 

OPERATION 

By  way  of  example,  the  signal  cartridge  of  the  present 
invention  might  be  used  in  a  practice  bomb  of  the  type 
shown  in  U.S.  Pat.  No.  3,635,162,  which  issued  Jan.  1 8, 
1972,  to  Carl  W.  Lohkamp  and  James  E.  Short,  Jr.  In 
this  practice  bomb,  the  signal  cartridge  is  loosely  fitted 
in  the  bore  of  the  practice  bomb  and,  upon  impact  of 
the  bomb  with  the  ground,  or  some  target,  the  momcn- 
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turn  id' lilt1  signal  x.iitndgc  causes  tlio  piimct  In  strike  a 
filing  pm 

Detonation  ul  pnmci  12  causes  i|tniliiut  of  expelling 
charge  13  wliielt  blows  oil  end  cap  lb  and  discharges 
the  items  inside  cartridge  case  1 1.  As  shown  in  l-K!  2  3 
of  the  drawing,  the  pressure  build  up  inside  cartridge 
case  1 1  causes  ampoule  14  to  break  thereby  dispersing 
the  chemical  payload  17.  The  chemical  payload,  such 
as  a  quantity  of  titanium  tetrachloride,  reacts  with  the 
air,  and  the  moisture  in  the  air,  to  provide  a  cloud  lt> 
thereby  providing  a  signal  which  is  visual  and  indicates 
the  point  of  impact  of  the  practice  bomb 

As  initiator  21  moves  along  the  cartridge  case  II 
bore  rider  pin  25  prevents  firing  pin  22  from  actuating 
flashcubc  18  and  bore  rider  pin  25  is  prevented  from  1  5 
moving  by  the  inside  of  cartridge.  When  bore  rider  pin 
25  passes  the  end  of  cartridge  case  1 1,  spring  28  ejects 
bore  rider  pin  25  and  spring  24  moves  firing  pm  22  so 
that  tang  23  will  trigger  flashcubc  18.  It  cun  be  seen 
that  flashcubc  18  is,  at  the  time  of  flashing,  outside  of 
cartridge  case,  and  the  light  is  scattered  and  reflected 
by  the  particles  of  the  cloud  to  provide  a  display  for 
night  exercises. 

Referring  now  to  KIG.  3  of  the  drawings,  there  is 
shown  another  embodiment  wherein  the  frangible  am¬ 
poule  is  eliminated  and  a  quantity  of  display  material 
31  is  placed  directly  in  cartridge  case  II.  By  way  of 
example,  the  display  material  might  be  a  fluorescent 
dye.  glitter  material,  ground  glass  or  other  inert  mate¬ 
rial.  In  feasibility  tests  conducted  at  the  Naval  Weapons 
Support  Center,  Crane.  Indiana,  high  temperature  flu¬ 
orescent  dyes  produced  brillant  clouds  of  yellow, 
green,  red,  and  orange  which  were  distinguishable  from 
a  one  mile  observation  point.  High  temperature  fluo¬ 
rescent  dyes  are  commercially  available  and  can  be 
obtained  from  the  Hercules,  Inc.,  Wilmington,  Del. 
1989V  (Radiant  Huorescent  Figments)  or  from  the 
Day-glo  Color  Corp.,  Cleveland,  Ohio,  44 1 03  (Day-glo 
Pigments). 

It  can  thus  be  seen  that  the  present  invention  pro¬ 
vides  a  cartridge  signal  which,  when  detonated,  can 
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piovnlc  a  day  <u  night  display.  As  detonation  of  the 
i  at  t  ridge  signal  does  not  produce  heat  or  flame,  the 
initiation  of  fires  in  grass  or  wooded  areas  has  been 
eliminated. 

Obviously  many  modifications  and  variations  of  the 
present  invention  are  possible  in  the  light  of  the  above 
teachings.  It  is  therefore  to  be  understood  that  within 
the  scope  of  the  appended  claims  the  invention  may  be 
practiced  otherwise  than  as  specifically  described. 

I  claim: 

1.  A  signal  cartridge  for  use  in  a  practice  bomb  for 
indicating  a  point  of  impact  comprising, 

a  cartridge  case, 

a  primer  in  said  cartridge  case  arranged  to  be  deto¬ 
nated  by  a  first  firing  pin, 
an  expelling  charge  adjacent  said  primer, 
a  quantity  of  marking  material  within  said  cartridge 
case  for  forming  a  signal  cloud  upon  discharge 
from  said  cartridge  case  by  said  expelling  charge, 
a  pcrcussively-ignitablc  flashcube  within  said  car¬ 
tridge  case,  and 

means  for  flashing  said  flashcube  after  said  flashcube 
is  expelled  from  said  cartridge  case,  said  means 
including  a  second  firing  pin  engageable  with  said 
,s  flashcubc  and  a  bore  rider  pin  for  preventing  actua¬ 
tion  of  said  second  firing  pin  until  said  bore  rider 
pin  passes  the  end  of  said  cartridge  case. 

2.  A  signal  cartridge  for  use  in  a  practice  bomb  for 
indicating  a  point  of  impact  as  set  forth  in  claim  I 

,()  wherein  said  quantity  of  marking  material  is  an  air/wa¬ 
ter  reactive  material  and  is  contained  in  a  sealed  frangi¬ 
ble  container  within  said  cartridge  case. 

3.  A  signal  cartridge  for  use  in  a  practice  bomb  for 
indicating  a  point  of  impact  as  set  forth  in  claim  2 
wherein  said  air/water  reactive  material  is  Itanium 
tetrachloride. 

4.  A  signal  cartridge  for  use  in  a  practice  bomb  for 
indicating  a  point  of  impact  as  set  forth  in  claim  2 
wherein  said  air/water  reactive  material  is  a  mixture  of 

4  equal  parts  of  titanium  tetrachloride  and  vanadium 
oxytrichloride. 

*  *  *  *  * 
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157)  ABSTRACT 

A  method  for  disposing  of  tracer  bullets  having  in  a 
steel  bullet  a  pyrotechnic  material  containing  stron¬ 
tium  nitrate,  magnesium,  strontium  peroxide,  polyvi¬ 
nyl  chloride,  calcium  resinate,  barium  peroxide,  oxam- 
ide,  zinc  stearate,  polyethylene,  strontium  oxalate  and 
lead  dioxide,  with  strontium  nitrate  and  magnesium 
accounting  for  about  sixty  percent  of  the  total  mate¬ 
rial.  The  pyrotechnic  material  is  removed  from  the 
steel  bullet  by  drilling  and  the  steel  is  used  as  scrap. 
Strontium  nitrate  is  Brat  removed  from  the  material  by 
dissolving  in  cold  water,  and  the  water  solution  of 
strontium  nitrate  is  evaporated  to  reclaim  the  stron¬ 
tium  nitrate.  The  remaining  materials  are  given  suc¬ 
cessive  washes  in  hot  water,  isopropyl  alcohol  and 
methylene  chloride  to  remove  all  the  other  materials 
except  magnesium.  The  magnesium  la  dried  and 
reclaimed. 

4  Claims,  1  Drawing  Figure 
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METHOD  FOR  DISPOSAL  OF  TRACER  RULt  • 
CROSS-REFERENCE  TO  RELATED  APPLICATION 

Patent  application  of  Clyde  F.  Parrish  et  al,  entitled. 
“Method  For  Dlspoul  Of  Pyrotechnic  Watte",  Ser. 
No.  347,535.  filed  Feb.  6,  1973,  now  U  S.  Pat.  No. 
3,930,844. 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  method  for  dispos¬ 
ing  of  tracer  bullets. 

Tracer  bullets  are  normally  comprised  of  a  steel, 
conksl-shaped  jacket  having  a  cavity  which  contains  s 
pyrotechnic  composition.  Mott  tracer  compositions  are 
made  from  varying  percentages  of  the  tame  basic  mate¬ 
rials  and  these  are,  in  order  of  quantity,  strontium  ni¬ 
trate,  magnesium,  strontium  peroxide,  polyvinyl  chlor¬ 
ide,  calcium  resinate,  barium  peroxide,  oxamide,  zinc 
stearate,  polyethylene,  strontium  oxalate,  and  lead 
dioxide.  The  strontium  nitrate  and  magnesium  account 
for  about  60  percent  of  the  total.  The  heretofore 
known  method  of  disposing  of  tracer  bullets  consisted 
in  burning  the  bullets  in  metal  containers  at  a  burning 
ground.  This  method,  however,  putt  degraded  pyro¬ 
technic  material  into  the  air  and  is  ecologically  un¬ 
sound  and  not  desirable. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  relates  to  a  method  for  dispos¬ 
ing  of  tuner  bullets  hnvlng  n  pyrotechnic  composition 
which  it  about  forty  percent  strontium  nltrutc  and 
about  twenty-four  percent  magnesium.  The  remaining 
materials  are  strontium  peroxide,  polyvinyl  chloride, 
calcium  resinate,  barium  peroxide,  oxamide,  zinc  stea¬ 
rate,  polyethylene,  strontium  oxalate  and  lead  dioxide. 
The  pnrltculnr  mntcrlnls  nnd  percentages  used  depend 
on  the  cntlhcr  of  the  ammunition  nnd  also  on  the  partic¬ 
ular  depot  which  is  manufacturing  the  ammunition. 
The  pyrotechnic  material  is  removed  from  the  steel 
bullet  by  drilling  and  the  steel  bullet  is  sufficiently  clean 
so  that  it  can  go  directly  to  the  scrap  pile  without  any 
additional  processing.  The  pyrotechnic  material  is  col¬ 
lected  and  strontium  nitrate  is  first  removed  from  the 
pyrotechnic  composition  by  immersing  the  composi¬ 
tion  in  water  sufficiently  cold  so  that  it  will  only  dis¬ 
solve  strontium  nitrate.  The  water  solution  is  then  fil¬ 
tered  and  evaporated  to  reclaim  the  strontium  nitrate. 
The  remaining  ingredients  are  given  successive  washes 
in  hot  water,  in  isopropyl  alcohol  and  methylene  chlor¬ 
ide.  The  solution  is  decanted  after  each  wash  and  the 
remaining  material  is  magnesium,  which  is  then  dried 
and  reclaimed  for  subsequent  use  as  a  pyrotechnic 
material. 

It  is  therefore  a  general  object  of  the  present  inven¬ 
tion  to  provide  an  improved  method  for  disposing  of 
tracer  bullets  without  creating  air  pollution. 

Other  objects,  advantages  and  novel  features  of  the 
present  invention  will  become  apparent  from  the  fol¬ 
lowing  detailed  description  of  the  invention  when  con¬ 
sidered  in  conjunction  with  the  accompanying  drawing. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  1  is  a  flow-diagram  showing  the  steps  of  the 
present  Invention. 


DESCRIPTION  OF  THE  PREFERRED  METHOD 

The  first  step  required  in  the  present  method  is  that 
of  removing  the  pyrotechnic  material  from  the  steel 
3  bullet.  The  pyrotechnic  material  is  drilled  from  the 
bullet  and  in  a  preferred  method  the  drill  bit  is  mounted 
in  a  stationary  position.  A  tracer  bullet  is  inserted  into 
a  drill  chuck  and  rotated  and  then  lowered  while  turn¬ 
ing  onto  the  drill  bit.  The  composition  falls  down  and  is 
10  collected  in  a  tray. 

Most  tracer  bullets  contain  varying  percentages  of 
the  sane  basic  materials  with  strontium  nitrate  and 
magnesium  accounting  for  about  60  peveent  of  the 
total  composition.  In  the  present  method,  strontium 
15  nitrate  and  magnesium  are  reclaimed  for  use  in  other 
pyrotechnic  compositions  and  thus  the  amount  of  pyro¬ 
technic  waste  which  is  to  be  disposed  is  less  than  half. 
Additionally,  the  residual  is  primarily  inert  materials 
and  is  less  hazardous  than  the  original  compositions. 
20  Although  specific  materials  and  percentages  vary  for 
different  types  and  sizes  of  tracer  bullets,  the  present 
method  is  designed  so  that  all  tracer  compositions  can 
be  mixed  together  and  be  processed  by  a  single 
method.  This  procedure  is  not  only  more  economical, 
55  but  prevents  errors  that  could  occur  if  a  multiple  num¬ 
ber  of  processes  were  employed.  The  following  exam¬ 
ples  show  various  compositions  for  tracer  ammunition 
currently  being  manufactured  by  the  military  depart- 
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The  present  invention  is  illustrated  by  the  following 
example: 

EXAMPLE 

Five  hundred  7.62mm  tracer  bullets  were  drilled  and 
th  i  pyrotechnic  material  collected.  A  No.  I  twist  drill 
(C.228  inch)  was  mounted  in  a  stationary  position  and 
each  tracer  bullet  was  inserted  into  a  chuck  and  low¬ 
ered  turning  onto  the  twist  drill.  The  composition  fell 
down  and  was  collected  in  a  tray.  The  composition  is 
washed  with  cold  water  ( 13*  C.)  and  the  mixture  was 
agitated  with  a  magnetic  stirrer  to  dissolve  the  stron¬ 
tium  nitrate.  Any  shavings  from  the  steel  bullets  are 
attracted  to  the  magnetic  stirrer  and  are  easily  re¬ 
moved.  The  mixture  was  allowed  to  settle  and  the  liq¬ 
uid  decanted  and  Altered.  The  solution  was  dried  ard 

71.3  grams  of  stfontium  nitrate  were  recovered  from 
the  300  rounds  of  tracer  bullets. 

The  insoluble  residue  was  next  washed  with  hot  water 
and,  after  the  solids  were  allowed  to  settle,  the  liquid 
was  decanted.  The  optimum  temperature  for  "  hot 
water  was  about  70*  C.  Temperature  greater  than  70* 
C.  gave  some  Azzing  as  the  magnesium  oxidized  and 
released  hydrogen.  Temperatures  lower  than  70*  C. 
resulted  in  magnesium  that  was  visually  less  pure. 
Strontium  peroxide,  calcium  rcsinnte.  barium  peroxide, 
oxamide,  strontium  oxalate  and  lead  dioxide  are  dis¬ 
solved  by  hot  water  and  those  that  are  dissolved  are 
decanted  ofT  with  the  hot  wntcr. 

The  remnining  ingredients  are  then  washed  with  iso¬ 
propyl  alcohol  followed  by  wash  with  methylene  chlor¬ 
ide.  As  shown  in  the  drawing,  the  wash  with  isopropyl 
alcohol  removes  strontium  peroxide,  polyvinyl  chlor¬ 
ide,  calcium  resinate,  barium  peroxide,  oxamide,  and 
lead  dioxide.  The  wash  with  methylene  chloride  re¬ 
moves  polyvinyl  chloride,  calcium  resinate  and  zinc 
stearate.  Both  the  methylene  chloride  and  the  isopropyl 
alcohol  are  saved  for  reuse  or  reclamation. 

The  remaining  ingredient,  magnesium,  was  dried  and 

39.3  grams  of  magnesium  were  recovered  from  the  300 
rounds  of  tracer  bullets.  The  magnesium  and  strontium 
nitrate  that  waa  recovered  waa  loaded  into  new  tracer 
rounds  and  performed  satisfactorily  when  fired. 


4 

The  present  method  of  removing  th-.*  tracer  composi¬ 
tion  from  the  steel  bullet  by  drilling  and  then  treating 
the  composition  with  water,  isopropyl  alcohol  and 
methylene  chloride  has  two  significant  advantages  over 
3  burning.  Magnesium  and  strontium  nitrate  are  recov¬ 
ered  for  reuse  in  pyrotechnic  compositions  and  also  the 
tracer  composition  is  not  transformed  into  an  atmo¬ 
spheric  pollutant. 

Obviously  many  modifications  and  variations  of  the 
10  present  invention  are  possible  in  tbe  light  of  the  above 
teachings.  It  is  therefore  to  be  understood  that  within 
the  scope  of  the  appended  claims  the  invention  inay  be 
practiced  otherwise  than  as  specifically  described. 

We  claim: 

13  I.  A  method  for  disposing  of  tracer  bullets  having  a 
steel  casing  filled  with  pyrotechnic  material  containing 
strontium  nitrate,  magnesium,  strontium  peroxide,  pol¬ 
yvinyl  chloride,  calcium  resinate  and  other  pyrotechnic 
materials,  with  the  combined  percentages  of  strontium 
20  nitrate  and  magnesium  comprising  at  least  sixty  percent 
of  the  total  percentage  of  said  pyrotechnic  material, 
comprising  the  steps  of 

first  rotating  said  steel  casing  filled  with  pyrotechnic 
material  against  a  stationary  mounted  twist  drill 
23  whereby  said  pyrotechnic  material  is  drilled  from 
said  steel  casing  and  falls  onto  a  collecting  tray, 

then  immersing  the  collected  pyrotechnic  material  in 
water  sufficiently  cold  to  dissolve  only  strontium 
nitrate, 

30  then  decanting  the  water  solution  of  strontium  nitrate 
and  evaporating  the  water  to  reclaim  strontium 
nitrate. 

then  removing  all  materials  of  said  tracer  ammuni¬ 
tion  pyrotechnic  material  other  than  magnesium  by 
33  successive  wushes  of  hot  water  and  solvents,  and 

then  drying  the  remaining  magnesium  for  reuse  as  a 
pyrotechnic  material. 

2.  A  method  for  disponing  of  tracer  bullets  as  set 
forth  in  claim  I  wherein  said  pyrotechnic  material  is 

40  immersed  in  water  having  a  temperature  of  about  13* 
C.  to  dissolve  only  strontium  nitrate. 

3.  A  method  for  disposing  of  tracer  bullets  as  set 
forth  in  claim  2  wherein  said  pyrotechnic  material  and 
cold  water  are  agitated  by  a  magnetic  stirrer  whereby 

43  any  steel  sha  js  resulting  from  drilling  are  attracted 
to  said  magnetic  stirrer. 

4.  A  method  for  disposing  of  tracer  bullets  as  set 
forth  in  claim  1  wherein  said  successive  washes  are  a 
water  wash  with  water  having  a  temperature  of  about 

30  70*  C.,  followed  next  by  a  wash  with  isopropyl  alcohol 
and  then  by  a  wash  with  methylene  chloride. 
***** 
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|571  ABSTRACT 

A  release  mechanism  for  use  with  an  air-dropped  store 
having  a  timed  firing  mechanism  which  can  be  set  for 
different  time  intervals.  Action  is  initiated  by  a  plural¬ 
ity  of  dynamic  pressure  sensing  fins  which,  upon  actu¬ 
ation.  first  unlock  an  inertia  locking  arm  and  then  the 
fins  impart  a  rotation  to  the  store  which  rotation,  in 
turn,  causes  the  locking  arm  to  pivot  and  initiate  a 
timer.  The  timer,  in  turn,  initiates  separation  of  the  re¬ 
lease  mechanism  from  the  store. 

4  Claims,  8  Drawing  Figures 
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SPIN  ACTUATED  RELEASE  MECHANISM 
BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  release  mechanism 
for  a  pyrotechnic  item,  such  as  an  aircraft  parachute 
flare,  anil  more  particularly  to  a  release  mechanism 
which  is  actuated  by  flns  which  flrst  open  and  then 
impart  a  spin  to  the  release  mechanism  to  unlock  an 
inertia  arm  preventing  operation  of  a  timer. 

An  aircraft  parachute  flare  is  normally  provided  with 
three  sections  or  components,  namely  a  parachute,  a 
section  containing  a  pyrotechnic  composition  and  a 
triggering  mechanism.  The  triggering  mechanism,  in 
addition  to  igniting  the  pyrotechnic  composition,  fre¬ 
quently  provides  for  a  delay  period  so  that  the  airci  aft 
parachute  flare  can  free  fail  a  predetermined  distance 
prior  to  parachute  opening  This  free  fall  feature  per¬ 
mits  the  aircraft  parachute  flare  to  be  launched  or 
dropped  from  relatively  high  altitudes,  but  prevents 
ignition  of  the  pyrotechnic  composition  until  the  para¬ 
chute  flare  is  at  an  altitude  such  that  light  from  the  flare 
will  illuminate  the  ground  below. 

As  an  aircraft  parachute  flare  is  an  expendable  item, 
possibly  the  most  important  features  on  these  flares  are 
the  safety  features  which  attempt  to  prevent  accidental 
or  premature  ignition  of  the  pyrotechnic  composition. 
As  the  illuminating  materials  which  are  used  in  present 
day  flares  provide  extreme  heat  upon  burning,  any 
accidental  ignition  of  these  flares  could  result  in  a  cata¬ 
strophic  disaster,  particularly  if  the  flares  are  in  storage 
aboard  a  ship.  In  order  to  provide  some  measure  of 
safety,  most  present  day  flares  are  provided  with  a 
safety  pin  which  is  kept  in  position  until  the  flare  is 
mounted  in  a  launching  rack  on  an  aircraft.  In  the  event 
the  aircraft  returns  with  flares,  the  safety  pins  are  rein¬ 
serted. 

In  one  type  of  fuze  widely  used  by  the  military  de¬ 
partments,  a  lanyard  is  provided  and  has  one  end  at¬ 
tached  to  the  fuze  and  the  other  end  attached  to  the 
aircraft.  Upon  dropping  the  store  to  which  the  fuze  is 
attached,  the  lanyard  actuates  a  triggering  mechanism 
which  fires  the  store.  While  a  lanyard  is  normally  suc¬ 
cessful  in  triggering  a  fuze,  it  has  a  disadvantage  of 
sometimes  causing  an  undesired  triggering,  such  ;>s  the 
dropping  of  a  store  during  landing  or  taxing  of  an  air¬ 
craft.  In  a  carrier  landing,  for  example,  an  accidental 
dropping  of  a  flare  which  is  triggered  by  a  lanyard, 
could  cause  a  serious  shipboard  fire. 

In  order  to  eliminate  the  need  for  a  lanyard,  a  fuze 
was  developed  for  the  Navy  which  is  initiated  by  the 
environment.  This  device  is  shown  and  described  in 
U  S  Pat.  No.  3,780,659,  entitled,  "Environmental 
Fuze  For  Pyrotechnic  Device",  which  issued  Dec.  25, 
1973,  to  Stanley  Kulesza  and  Max  Sapsowitz.  in  this 
device,  fuze  action  is  started  by  a  plurality  of  prcssuie 
sensing  fins  which,  upon  actuation,  initiates  a  timing 
mechanism  and  seals  a  bellows  assembly.  The  bellows 
assembly  monitors  the  increase  of  atmospheric  pres¬ 
sure  as  the  fuze  falls  and,  if  a  predetermined  pressure 
change  occurs  within  a  given  time  period,  the  firing  pin 
is  released  to  detonate  a  primer  In  the  event  that  the 
desired  pressure  change  does  not  occur  during  a  given 
time  interval,  the  timing  mechanism  will  jam  and  the 
fuze  will  remain  in  a  sale  condition. 
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SUMMARY  OF  THE  INVENTION 

The  present  invention  relates  to  u  spin  actuated  re¬ 
lease  mechanism  which  is  adaptable  to  be  attached  to 
5  an  aircraft  parachute  flare  for  deploying  a  parachute 
and  igniting  an  illuminating  composition.  Action  is 
initiated  by  a  plurality  of  fins  which  flrst  unlocks  an 
inertia  arm  to  permit  rotation  or  pivoting  of  this  arm, 
which  is  engaged  with  a  timing  mechanism  to  prevent 
10  movement.  The  fins  are  designed  to  impart  rotation  or 
spin  to  the  release  mechanism  and,  when  sufficient 
speed  is  reached,  the  inertia  arm  is  pivoted  and  is  disen¬ 
gaged  from  the  timing  mechanism.  The  timing  mecha¬ 
nism,  in  turn,  causes  the  release  mechanism  to  be  sepa- 
1 5  rated  from  the  store  and  this  separation  causes  a  para¬ 
chute  to  deploy  and  the  pyrotechnic  composition  to  be 
ignited. 

It  is  therefore  a  general  object  of  the  present  inven¬ 
tion  to  provide  a  release  mechanism  thut  will  eliminate 
70  any  type  of  accidental  ignition  by  requiring  a  predeter¬ 
mined  speed  of  rotation  before  any  action  can  start. 

Other  objects,  advantages  and  no\  el  features  of  the 
invention  will  berome  apparent  from  the  following 
detailed  description  when  considered  in  conjunction 
2-'  with  the  accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  I  is  a  top  view  of  a  preferred  emixxliment  of  the 
present  invention; 

M  FIG,  2  is  a  side  view  of  a  preferred  embodiment 
showing  spin  fins  in  a  closed  position; 

FIG  3  is  a  side  view  similar  to  FIG.  2  of  the  drawing 
only  showing  spin  fins  opening; 

FIG,  4  is  a  sectional  view  taken  on  line  4—4  of  FIG. 
3  5  1  showing  the  release  mechanism  of  the  present  inven¬ 
tion  in  a  safe  condition; 

FIG.  5  is  a  sectional  view  similar  to  FIG,  4  of  the 
drawings  only  showing  the  release  mechanism  in  an 
unlocked  condition; 

4(1  FIG.  6  is  a  bottom  view  of  the  release  mechanism  of 
the  present  invention  showing  a  locking  arrangement; 

FIG.  7  is  a  bottom  view,  partly  broken  away,  showing 
an  inertia  locking  device  in  a  locked  condition;  and 

FIG.  8  is  a  bottom  view  similar  to  FIG.  7  only  show- 
4S  ing  an  inertia  locking  device  in  an  unlocked  condition. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

Referring  now  to  the  drawings,  there  is  shown  a  hous- 
5°  ing  1 1  which  is  releasably  attached  to  a  container  12  by 
means  of  three  retractable  arms  13,  14,  and  15.  By  way 
of  example,  container  12  might  contain  a  quantity  of 
flare  composition  and  a  parachute  and  a  spring  (not 
shown)  might  be  provided  between  housing  11  and 
55  container  12  for  separating  the  housing  II  from  con¬ 
tainer  12  when  arms  13,  14,  and  15  are  retracted. 

As  best  shown  in  FIG.  6  of  the  drawings,  arms  13, 14, 
and  15  are  pivotally  attached  to  actuator  plate  16  by 
means  of  pins  17.  Plate  16,  in  turn,  is  rotatably 
w)  mounted  on  plate  18  and  spring  19  is  connected  to 
plates  16  and  18  to  provide  the  driving  force  to  rotate 
plate  16  and,  in  turn,  actuate  arms  13,  14,  and  15.  In 
FIG.  6,  plate  16  is  shown  in  a  cocked  position  and  arms 
13,  14,  and  15  are  extended.  Rotation  of  plate  16  is 
<’5  prevented  by  stop  ami  21  which  is  pivotally  attached  to 
plate  18  by  pin  22.  A  follower  arm  23,  which  is  at¬ 
tached  to  a  timing  mechanism  24,  has  a  pin  25  which  is 
biased  by  spring  26  against  disk  27  which  is  rotated  by 
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timing  mechanism  24.  Spring  26  has  one  end  attached 
to  a  post  28  on  plate  18  and  the  other  end  of  spring  26 
is  attached  to  pin  29  on  the  outer  end  of  follower  arm 

23.  Pin  29,  additionally,  engages  with  a  slot  in  stop  arm 
21.  Disk  27  has  a  notch  31  in  its  periphery  and  when 
pin  25  moves  inU>  notch  31,  pin  29  pivots  stop  arm  21 
uhout  pin  22  and  stop  arm  21  is  disengaged  from  actua¬ 
tor  plate  16.  Upon  disengagement  of  stop  arm  21  from 
plate  16,  spring  19  causes  plate  16  to  be  rotated  and 
arms  13,  14,  and  15  are  retracted.  By  way  of  example, 
timing  mechanism  might  be  purchased  as  an  assembled 
item  and  one  source  is  M.  H.  Rhodes,  Inc.,  Hartford, 
Connecticut. 

Referring  now  to  FIGS.  1  and  4  of  the  drawings,  a 
knob  32  is  rotatably  attached  to  housing  11  by  a  shaft 
33  which  is  connected  to  timing  mechanism  24  through 
actuator  34.  Shaft  33  hits  two  square  sections  35  and  36 
that  fit,  respectively,  in  square  holes  in  knob  32  and 
actuator  34.  A  square  adapter  35  is  pinned  to  shaft  36 
of  timing  mechanism  24  and  rotation  of  knob  32  causes 
rotation  of  actuator  34  and  shaft  36  of  timing  mecha¬ 
nism  24.  As  disk  27  is  attached  to  shaft  36  of  timing 
mechanism  24,  rotation  of  knob  32  causes  rotation  of 
disk  27.  As  shown  in  FIG.  1  of  the  drawings,  a  scale 
showing  "Feet  of  Fall”  is  provided  on  the  top  of  hous¬ 
ing  1 1  so  that  knob  32  can  be  set  to  provide  a  desired 
delay  before  parachute  opening  is  initiated. 

Four  arcuate  fins  37  are  pivotally  attached  to  housing 
1 1  by  pins  38  and,  as  best  shown  in  FIG.  3  of  the  draw¬ 
ings,  each  fin  is  pivoted  at  its  end  so  that  when  fully 
opened  the  fins  will  impart  a  spin  to  housing  *  1  and 
container  12.  Four  fin  pins  41  are  slidably  mounted  in 
housing  11  and  are  retained  in  position  by  springs  42. 
As  best  shown  in  FIG.  4  of  the  drawings,  a  spring  43  is 
provided  to  bias  actuator  34  upwardly,  however,  fin 
pins  41  prevent  any  movement  until  fin  pins  41  arc 
actuated  by  opening  of  fins  37.  When  knob  32  is  set  on 
"SAFE",  as  shown  in  FIG.  1  of  the  drawings,  knob  32 
depresses  a  sating  pin  44,  which,  in  turn  biases  a  safing 
fork  45  against  the  top  of  actuator  34  thereby  prevent¬ 
ing  upward  movement  of  actuator  34.  It  can  be  seen 
then  that  two  independent  safing  devices  restrain  actu¬ 
ator  34  when  knob  32  is  on  "SAFE",  that  is,  safing  pin 
44  and  safing  fork  45  prevent  upward  movement  of 
actuator  34  and  also  fin  pins  41  prevent  upward  move¬ 
ment  of  actuator  34. 

An  inertia  locking  device  46  is  provided  on  top  of 
timing  mechanism  24  and  consists  of  a  lever  47  which 
is  pivotally  mounted  on  the  top  of  timing  mechanism 

24.  An  upwardly  extending  pin  48  and  a  downwardly 
extending  pin  49  are  provided  on  lever  47.  Pin  48  is 
engageable  in  a  circular  groove  51  in  the  bottom  of 
actuator  34  and,  when  so  engaged,  lever  47  cannot  be 
pivoted.  Pin  49  is  engageable  with  a  toothed  ratchet 
wheel  52  and,  when  so  engaged,  timing  mechanism  24 
will  not  operate.  A  spring  53  has  one  end  attached  to 
the  top  of  timing  mechanism  24  and  the  other  end 
attached  to  pin  48.  Referring  to  FIGS.  4  and  7  of  the 
drawings,  when  actuator  34  is  in  a  locked  position  by 
fin  pins  41  and  safing  pin  44  and  safing  fork  45,  pin  48 
is  in  groove  51  which  prevents  pivoting  of  inertia  lock¬ 
ing  device  46.  Pin  49  is  engaged  with  ratchet  wheel  52 
and  timing  mechanism  24  cannot  function 

Fin  pins  41  are  each  provided  with  a  slot  54  in  the 
outer  end,  and  pins  55  are  positioned  transveisclv 
across  each  slot  54.  A  pin  retractor  56  is  rotatably 
positioned  about  each  pin  38  and  has  an  arm  57  that 
move-  lively  in  slot  54  and  is  engageable  with  pm  55.  A 


pin  58  is  provided  on  each  fin  37  and  is  engageable  w  ith 
q  pin  retractor  56.  This  airangcmcnt  permits  fins  37  to 
partially  open  before  there  is  any  movement  of  fin  pins 
41,  otherwise  springs  42  would  provide  a  resistive  force 
s  and  keep  fins  37  closed.  Once  fins  37  arc  partially 
opened,  wind  will  apply  a  greater  force  to  them  thereby 
opening  fins  37  fully  and  withdrawing  fin  pins  41.  Also 
this  arrangement  permits  a  coupling  between  fins  37 
having  a  circular  or  pivotal  movement  and  fin  pins  41 
1 0  having  a  linear  movement.  When  a  fin  37  is  opened,  pin 
58  will  move  in  a  circular  pattern  and  engage  pin  re¬ 
tractor  56.  Pin  retractor  56  will  also  move  in  a  circular 
pattern  and  arm  57  will  engage  pin  55.  Continued 
movement  of  arm  57  against  pin  55  will  cause  fin  pin  41 
1 5  to  retract.  A  spring  59  is  provided  for  each  fin  37  and 
provides  a  small  force  to  keep  a  fin  in  a  closed  position 
until  the  release  mechanism  is  launched  into  an  air- 


20  OPERATION 

Assuming  that  the  release  mechanism  is  set  on 
"SAFE"  as  shown  in  FIGS.  1  and  4  of  the  drawings,  pin 
49  is  engaged  with  ratchet  wheel  52  and  timing  mecha- 
25  nism  24  will  not  operate.  Pin  48  is  positioned  in  groove 
51  of  actuator  34  and  prevents  pivoting  of  inertia  lock¬ 
ing  device  46  until  actuator  34  is  raised.  Movement  of 
actuator  34  is  prevented  by  safing  fork  45  which  is 
biased  by  safing  pin  44.  In  addition,  fin  pins  41  prevent 
w  movement  of  actuator  34. 

Prior  to  launch  from  an  aircraft  knob  32  is  set  to  the 
desired  "feet  of  fall",  as  shown  in  FIG.  1  of  the  draw¬ 
ings.  Turning  of  knob  32  winds-up  timing  mechanism 
24  and  also  causes  rotation  of  disk  27.  Upon  turning  of 
35  knob  32,  safing  pin  44  moves  upwardly  into  groove  50 
of  knob  32  and  frees  safing  fork  45,  however  actuator 
34  is  still  restrained  by  fin  pins  41.  A  stop  pin  20  is 
provided  in  housing  1 1  and  extends  into  a  groove  30  in 
actuator  34.  Groove  30  is  not  completely  annular  and 
40  pin  20  and  groove  30  limit  the  travel  of  actuator  34 
thereby  preventing  over-winding  of  timing  mechanism 
24. 

Upon  launch,  wind  catches  and  opens  fins  37  and 
retracts  fin  pins  41.  In  order  to  facilitate  the  initial 
45  opening  of  fins  37,  a  small  piece  of  flexible  plastic 
material  6 1  is  attached  to  the  outer  surface  of  each  fin 
37.  Upon  retraction  of  fin  pins  41,  spring  43  troves 
actuator  34  upwardly  and  pin  48  clears  groove  51. 
Spring  53,  however,  maintains  pin  49  in  engagement 
SO  with  ratchet  wheel  52  and  timing  mechanism  24  re¬ 
mains  locked.  When  fins  37  are  fully  deployed  they  will 
impart  a  spin  to  the  release  mechanism  and,  when  a 
sufficient  rotational  velocity  is  reached,  the  inertia 
locking  device  46  will  pivot  about  pin  60  and  pin  49 
55  will  disengage  from  ratchet  wheel  52.  Timing  mecha¬ 
nism  24  will  start  to  run  and  will  rotate  disk  27.  When 
pin  25  on  follower  arm  23  moves  into  notch  31  on  disk 
27,  stop  arm  21  will  pivot  about  pin  22  and  become 
disengaged  from  actuator  plate  16.  Spring  19  will  then 
60  rotate  actuator  plate  16  and  retract  arms  13,  14,  and 
15,  and  housing  11  separates  from  container  12  and, 
upon  separation,  a  parachute  is  deployed 

Obviously  many  modifications  and  variations  of  the 
present  invention  are  possible  in  the  light  of  the  above 
6‘  teachings.  It  is  therefore  to  be  understood  that  within 
the  scope  of  the  appended  claims  the  invention  may  be 
practiced  otherwise  than  as  specifically  described 

We  claim. 
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1.  A  release  mechanism  for  use  with  an  aircraft  para 
chute  flare  comprising, 

a  housing,  , .  ... 

a  plurality  of  arms  for  removably  attaching  said  hous- 
ing  to  an  aircraft  parachute  flare, 
means  for  actuating  said  arms  for  uncoupling  said 
housing  from  said  aircraft  parachute  flare, 
an  ertia  arm  pivotally  mounted  in  said  housing  for 
locking  said  means  for  actuating  said  arms, 
a  pin  attached  to  said  inertia  arm, 
an  actuator  slidably  mounted  to  said  housing  and 
engageable  with  said  pin  attached  to  said  inertia 

arm,  .  . , 

spring  means  for  disengaging  said  actuator  from  said 

pin  attached  to  said  inertia  arm, 
a  plurality  of  shafts  slidably  positioned  in  said  hous¬ 
ing  engageable  with  said  actuator  for  holding  said 
actuator  in  a  locking  position  with  said  pin  at¬ 
tached  to  said  inertia  arm,  and 
means  for  disengaging  said  plurality  of  shafts  from 
said  actuator  and  pivoting  said  inertia  arm  whereby 
said  means  for  actuating  said  arms  is  unlocked. 

2  A  release  mechanism  for  use  with  an  aircraft  para¬ 
chute  flare  as  set  forth  in  claim  1  wherein  said  means 


for  disengaging  said  plurality  of  shafts  front  said  actua 
tor  and  pivoting  said  inertia  arm  comprises  a  plurality 
of  arcuate  fins  pivotally  attached  to  said  housing  and 
connected  one  each  with  each  said  shaft,  each  said 
arcuate  fin  being  movable  from  a  retracted  position 
with  said  shafts  engaging  said  actuator  to  a  deployed 
position  with  said  shafts  disengaging  said  actuator  and 
whereby  said  arcuate  fins  impart  rotation  to  said  hous¬ 
ing  when  deployed  during  a  free-fall  condition. 

3.  A  release  mechanism  for  use  with  an  aircraft  para¬ 
chute  flare  as  set  forth  in  claim  1  wherein  said  means 
for  actuating  said  arms  includes  spring  means  for  re¬ 
tracting  said  arms,  a  trigger  mechanism  for  actuating 
said  spring  means  and  a  timer  for  delaying  actuation  of 
said  trigger  mechanism. 

4.  A  release  mechanism  for  use  with  an  aircraft  para¬ 
chute  flare  as  set  forth  in  claim  3  having  a  shaft  rotat¬ 
ably  mounted  in  said  housing  having  one  end  con¬ 
nected  with  said  timer  and  having  a  dial  on  the  other 
end  thereof  and  stop  means  positioned  between  said 
dial  and  said  actuator  for  preventing  movement  of  said 
actuator  when  said  dial  is  in  one  rotatable  position. 

***** 
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[57)  ABSTRACT 

A  pyrotechnic  signal  providing  smoke  and  flame  and 
which  is  launchable  from  underwater.  Launching  of 
the  signal  from  underwater  arms  the  signal,  however, 
the  signal  is  not  initiated  until  the  ambient  sea  pres¬ 
sure  reaches  a  predetermined  pressure  valve.  When 
this  predetermined  pressure  valve  is  reached,  seu 
water  enters  a  cavity  and  energizes  a  battery  which 
detonates  an  electric  squib.  The  squib,  in  turn,  ignites 
a  smoke  composition  ill  the  signal  housing. 

8  Claims,  4  Drawing  Figures 
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SMOKE  AND  ILLUMINATION  SIGNAL 
BACKGROUND  OF  THF  INVENTION 

The  present  invention  relates  to  a  signaling  device 
and  more  particularly  to  a  signaling  device  which  is 
launchable  from  underwater  and  which  rises  to  the 
surface  and  produces  smoke  and  flame.  One  particular 
use  of  the  present  invention  is  that  of  launching  the 
signal  from  underwater  to  simulate  that  a  mine  has 
been  detonated. 

Various  types  of  signaling  devices  have  been 
launched  underwater  to  indicate  the  position  of  a  ves¬ 
sel,  such  as  a  submarine,  a  swimmer,  or  of  a  mine. 
Generally,  these  signaling  devices  have  some  type  of 
delay  mechanism  so  that  ignition  of  the  pyrotechnic 
material  is  delayed  until  the  signal  floats  to  the  surface. 
One  type  of  ignition  system  being  successfully  used  by 
the  Navy  employs  a  sea  water  battery  which,  when 
activated,  provides  a  voltage  which  will  ignite  or  ex¬ 
plode  squibs  to  ignite  a  pyrotechnic  composition.  The 
sea  water  battery  is  not  energized  until  the  signal  nears 
the  surface  and  thus  ignition  is  delayed.  One  such  sig¬ 
naling  device  is  shown  in  U  S  Pat.  3,196,789  entitled, 
"Submarine  Signal  Fuze”,  which  issued  July  27,  1965, 
to  Stanley  M.  Fasig  and  Glenn  ('.  Johnson.  In  this  sig¬ 
naling  device,  the  fuze  is  armed  when  a  lever  strikes  the 
end  of  a  launching  tube  and  is  pivoted  thereby  unlock¬ 
ing  a  valve  assembly.  This  valve  assembly  is  held  closed 
by  water  pressure  until  the  signal  nears  the  surface 
whereupon  a  spring  opens  the  valve  and  ejects  a  battery 
into  the  sea. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  relates  to  a  pyrotechnic  signal 
which  can  be  launched  underwater,  as  from  a  float 
Ejection  of  the  signal  from  the  float  causes  an  arming 
cup  to  be  rotated  and  then  ejected.  When  the  signal 
nears  the  surface,  a  cavity  is  opened  and  flooded 
thereby  energizing  a  sea  water  battery  which  provides 
current  for  detonating  a  squib.  The  squib,  in  turn,  ig¬ 
nites  a  smoke  composition  and  the  burning  of  this  pyro¬ 
technic  material  increases  pressure  within  the  signal  to 
eject  a  plug  thereby  permitting  smoke  to  flow  through 
an  opening  in  the  signal  shell. 

It  is  therefore  a  general  object  of  the  present  inven¬ 
tion  to  provide  a  smoke  and  illumination  signal  which 
can  be  launched  underwater  and  which  will  be  ignited 
when  the  signal  nears  the  surface. 

Other  objects  and  advantages  of  the  present  inven¬ 
tion  will  be  readily  appreciated  as  the  same  becomes 
better  understood  by  reference  to  the  following  de¬ 
tailed  description  when  considered  in  connection  with 
the  accompanying  drawings, 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  1  is  a  longitudinal  sectional  view  of  a  preferred 
embodiment  of  the  present  invention; 

FIG.  2  is  an  end  view  of  a  base  assembly; 

FIG.  3  is  a  sectional  view  taken  on  line  3-3  of  FIG.  2; 
and 

FIG.  4  is  a  sectional  view  of  a  base 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

Referring  now  to  the  drawings,  there  is  shown  a 
smoke  and  illumination  signal  II  having  a  base  12  to 
which  a  shell  13  is  attached  Shell  13  i»  provided  with 
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an  oi dice  14  which  is  closed  by  a  plug  15.  A  eombus 
lion  tube  16,  which  is  made  of  fish  paper  oi  other  com¬ 
bustible  material,  is  attached  to  base  12  and  contains  a 
smoke  composition  17  and  a  flare  composition  18.  A 
-'  starter  composition  19  is  provided  between  the  two 
pyrotechnic  compositions  so  that,  at  the  end  of  the 
burning  time  for  smoke  composition  1 7,  starter  compo¬ 
sition  19  is  ignited  and,  in  turn,  ignites  flare  composi¬ 
tion  18.  In  one  embodiment  of  the  invention  used  by 
1,1  the  Navy,  a  green  colored  smoke  flare  composition  is 
used  and,  in  another  embodiment,  a  yellow  colored 
smoke  and  flare  composition  is  used. 

The  green  colored  smoke  composition  consists,  by 
weight,  of  between  45  and  5 1  parts  of  a  green  dye  mix, 
15  between  22  and  28  parts  of  potassium  chlorate,  be¬ 
tween  17  and  23  parts  of  refined  sugar,  between  two 
and  four  parts  of  baking  soda  and  between  3  and  5 
parts  of  diatomaceous  earth.  The  green  dye  mix  is  com¬ 
prised,  by  weight,  of  75  percent  of  solvent  green  3  dye, 
20  |()  percent  of  benzanthrone  dye  and  15  percent  of  vat 
yellow  4  dye. 

The  green  flare  composition  consists,  by  weight,  of 
between  13.28  and  17.28  parts  of  magnesium  powder, 
between  18.92  and  24.92  parts  of  potassium  perchlo- 
25  rate,  between  43.55  and  49.55  parts  of  barium  nitrate, 
between  10.00  and  16.00  parts  of  polyvinyl  chloride 
and  between  2.25  and  4.25  parts  cf  a  binder  solution.  A 
binder  solution  suitable  for  use  might  consist  of  98.5 
percent  of  Laminae  4110  procured  from  American 
50  Cyanamidc  Company  and  1.5  percent  of  a  catalyst 
solution  which  is  a  60%  solution  of  methyl  ethyl  ketone 
peroxide  in  dimcthylphthalate,  procured  as  Lupersol 
DDM  from  the  Lucidol  Div.  of  Wallace  and  Tierman, 
Inc. 

35  The  yellow  colored  smoke  composition  consists,  by 
weight,  of  between  50  and  54  percent  of  yellow’  dye 
mix,  between  19  and  25  percent  of  potassium  chlorate, 
between  10  and  16  percent  of  refined  sugar,  between  2 
and  8  percent  of  baking  soda  and  between  5  and  1 1 
40  percent  of  diatomaceous  earth.  The  yellow  dye  mix  is 
comprised,  by  weight,  of  42  percent  of  vat  yellow  4  dye 
and  58  percent  of  benzanthrone  dye. 

The  yellow  flare  composition  consists,  by  weight,  of 
between  17  and  21  percent  of  magnesium  powder, 
45  between  12  and  22  percent  of  potassium  perchlorate, 
between  24  and  34  percent  of  barium  nitrate,  between 
23  and  31  percent  of  sodium  oxalate,  between  3  and  5 
percent  of  asphaltum,  and  between  3-3/4  and  4-1/4 
percent  of  a  binder  solution.  A  binder  solution  suitable 
59  for  use  might  consist  of  98.5  percent  of  Laminae  41 10 
procured  from  American  Cyanamide  Company  and  1.5 
percent  of  a  catalyst  solution  which  is  a  60%  solution  of 
methyl  ethyl  ketone  peroxide  in  dimethylphthalatc, 
procured  as  Lupersol  DDM  from  the  Lucidol  Div  of 
55  Wallace  and  Tierman,  Inc. 

Starter  composition  19  is  comprised,  by  weight,  of 
between  79.80  and  80.20  percent  of  tetra-red  lead 
oxide,  between  15.90  and  16.10  percent  of  silicon  and 
between  3.96  and  4.04  percent  of  a  binder  solution, 
ft0  which  is  79  percent  vinylidene  fluoride  and  21  percent 
hexafluoropropylenc. 

A  small  diameter  tube  21  of  fish  paper  or  other  com¬ 
bustible  material  is  provided  within  the  pyrotechnic 
materials  and  provides  a  passageway  22.  An  electric 
*5  squib  23  is  positioned  within  passageway  22  adjacent 
the  end  of  smoke  composition  17  and  an  ignition  heat 
pad  24  of  paper  is  provided  at  the  end  of  smoke  compo¬ 
sition  17.  Upon  detonation  of  squib  23,  pad  24  is  ig- 
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nited  and,  in  turn,  ignites  smoke  composition  17.  A  sea 
water  battery  25  is  provided  in  base  12  and  is  electri¬ 
cally  connected  to  squib  23  by  leads  2ft  which  pass 
through  passageway  22.  As  shown  in  FICi.  I  of  the 
drawings,  leads  26  pass  through  a  grommet  27  which  is 
provided  in  a  base  cover  28,  so  that,  when  sea  water 
energi/.es  battery  25,  water  cannot  enter  to  extinguish 
the  burning  pyrotechnic  materials 

Referring  now  to  FICi.  3  of  the  drawings,  it  can  be 
seen  that  buttery  25  is  positioned  in  a  cavity  31  in  base 
12  and  that  cavity  31  has  one  end  closed  by  base  cover 
28.  The  other  opening  of  cavity  31  is  closed  by  disc  32 
which  has  an  elongated  probe  33  extending  outwardly. 
A  first  compression  spring  34  is  provided  in  cavity  31 
between  base  cover  28  and  the  inner  side  of  disc  32  and 
spring  34  provides  a  biasing  force  to  move  disc  32 
outwardly.  A  second  compression  spring  35  is  posi¬ 
tioned  between  the  outer  side  of  disc  32  and  an  arming 
cup  36  to  provide  a  biasing  force  that  keeps  disc  32  in 
a  position  for  closing  cavity  31.  Arming  cup  36  is  pro¬ 
vided  with  a  pair  of  guiding  pins  37  that  engage  slots  in 
base  12.  As  best  shown  in  FIG.  4  of  the  drawings,  the 
slots  in  base  12  consist  of  a  short  slot  38  and  a  longer 
slot  39  that  extends  to  the  end  of  base  12.  The  metal 
between  slots  38  and  39  is  removed  so  that  the  slots  are 
connected  by  a  passageway  41  and  the  inner-most  edge 
of  passageway  41  is  provided  with  a  tapered  surface  42. 
When  pins  37  are  positioned  in  slots  38,  arming  cup  36 
is  secured  to  base  12.  When  arming  cup  36  moves 
inwardly,  guiding  pins  37  will  engage  surface  42  and 
pins  37  will  be  shifted  from  short  slot  38  to  longer  slot 
39,  and  the  biasing  force  applied  by  compression  spring 
35  will  disengage  arming  cup  36  from  base  12. 

The  outer  end  of  base  12  is  provided  with  threads  43 
and  a  protective  cap  44  is  threadedly  attachable 
thereto.  Arming  cup  36  is  provided  with  a  hole  45  and 
a  boss  46  on  the  inside  of  protective  cap  44  passes 
through  hole  45  and  engages  probe  33  on  disc  32. 
Protective  cap  44  thus  locks  disc  32  so  that  cavity  31 
remains  securely  sealed  during  storage.  Protective  cap 
44  is  removed  prior  to  signal  II  being  used. 

OPERATION 

Prior  to  operation,  protective  cap  44  is  removed  from 
signal  1 1  which  is  then  attached  to  some  type  of 
launching  device.  For  example,  in  one  use  by  the  Navy, 
signal  1 1  is  attached  to  a  float  which  is  anchored  under 
water  at  a  depth  up  to  160  feet.  Signal  1 1  is  separated 
from  the  anchored  float  by  an  explosive  device,  and  the 
force  of  the  explosion  causes  arming  cup  36  to  move 
toward  disc  32  thereby  compressing  spring  35.  Guiding 
pins  37  on  arming  cup  36  move  in  short  slot  38  and, 
upon  contacting  tapered  surface  42,  arming  cup  36  is 
rotated  and  pins  37  are  aligned  in  long  slot  39.  Com¬ 
pression  spring  35  then  moves  arming  cup  36  out¬ 
wardly  and  arming  cup  36  and  spring  35  separate  from 
base  12.  After  spring  35  separates  from  base  12,  water 
pressure  holds  disc  32  against  base  12  and  keeps  cavity 
31  closed.  As  signal  12  rises  to  the  surface,  the  water 
pressure  against  disc  32  decreases  and  when  the  force 
applied  by  spring  34  exceeds  ambient  water  pressure, 
spring  34  ejects  disc  32  and  sea  water  enters  cavity  31. 
Sea  water  energizes  battery  25  and  current  from  bat¬ 
tery  25  detonates  electric  squib  23,  which  ignites  heat 
pad  24.  Heat  pad  24,  in  turn,  ignites  smoke  composi¬ 
tion  17.  The  combustion  of  smoke  composition  17 
increases  the  pressure  within  shell  13  and  this  pressure 


to  flow  through  orifice  14.  When  smoke  composition 
1 7  is  nearly  consumed,  starter  composition  19  is  ignited 
from  the  burning  smoke  composition  and  starter  com¬ 
position  ignites  flare  composition  18. 
s  It  can  thus  be  seen  that  the  present  invention  pro 
vidcs  an  improved  smoke  and  flare  signaling  device 
which  can  be  launched  fiom  underwater.  Obviously 
many  modifications  and  variations  of  the  present  inven¬ 
tion  are  possible  in  the  light  of  the  above  teachings.  It 
1(1  is  therefore  to  be  understood  that  within  the  scope  of 
the  appended  claims  the  invention  may  be  practiced 
otherwise  than  as  specifically  describe. 

We  claim: 

1.  A  smoke  and  illumination  signal  adapted  to  be 
•5  launched  in  a  body  of  sea  water  beneath  the  surface 
thereof  comprising, 
a  base  having  a  cavity  therein, 
a  sea  water  battery  positioned  within  said  cavity, 
a  disc  closing  an  opened  end  of  said  cavity, 

20  a  shell  attached  to  one  end  of  said  base  containing  a 
smoke  composition  and  a  flare  composition  sepa¬ 
rated  by  a  quantity  of  a  starter  composition,  said 
smoke  composition  being  comprised,  by  weight,  of 
between  50  and  54  percent  of  yellow  dye  mix, 
25  between  19  and  25  percent  of  potassium  chlorate, 
between  10  and  16  percent  of  refined  sugar,  be¬ 
tween  2  and  8  percent  of  baking  soda  and  between 
5  and  1 1  percent  of  diatomaccous  earth -and  said 
flare  composition  being  comprised  by  weight  of 
between  17  and  21  percent  of  magnesium  powder, 
between  1 2  and  22  percent  of  potassium  perchlo¬ 
rate,  between  24  and  34  percent  of  barium  nitrate, 
between  23  and  3 1  percent  of  sodium  oxalate, 
between  3  and  5  percent  of  asphaltum  and  between 
35  3%  and  4'/«  percent  of  binder  material, 

an  electric  squib  adjacent  said  smoke  composition 
anil  electrically  connected  to  said  sea  water  bat¬ 
tery. 

an  arming  cup  slidably  and  removably  attached  to 
40  said  base. 

a  first  compression  spring  in  said  arming  cup  biasing 
said  disc  in  a  closing  relationship  with  respect  to 
said  cavity,  and 

a  second  compression  spring  within  said  cavity  bias- 
ing  said  disc  in  an  opening  relationship  with  respect 
to  said  cavity  whereby,  upon  launching  of  said 
signal,  said  first  compression  spring  ejects  said 
arming  cup  and  said  second  compression  spring 
ejects  said  disc. 

5"  2.  A  smoke  and  illumination  signal  as  set  forth  in 

claim  1  wherein  said  base  is  provided  with  a  threaded 
portion  and  a  protective  cap  is  threadedly  connected 
with  said  threaded  portion  and  engages  said  disc  to  lock 
said  disc  prior  to  said  signal  being  placed  in  use. 

55  3.  A  smoke  and  illumination  signal  as  set  forth  in 

claim  1  w  herein  said  base  is  provided  with  at  least  one 
closed  end  slot  and  at  least  one  opened  end  slot,  said 
slots  being  connected  by  a  passageway  having  a  tapered 
surface  and  wherein  said  arming  cup  is  provided  with  at 
least  one  guiding  pin  engageablc  in  said  slots. 

4.  A  smoke  and  illumination  signal  as  set  forth  in 
claim  I  wherein  said  shell  is  provided  with  an  orifice  in 
one  end  and  having  a  plug  closing  said  orifice  whereby 
said  plug  is  ejected  upon  buring  of  said  pyrotechnic 

*5  composition. 

5.  A  smoke  and  illumination  signal  adapted  to  be 
launched  in  a  body  of  sea  water  beneath  the  surface 


ejects  plug  15  from  shell  13  thereby  permitting  smoke  thereof  comprising. 
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a  base  having  a  cavity  therein, 
a  sea  water  battery  positioned  within  said  cavity, 
a  disc  closing  an  opened  end  of  said  cavity, 
a  shell  attached  to  one  end  of  said  base  containing  a 
smoke  composition  and  a  flare  composition  sepa¬ 
rated  by  a  quantity  of  a  starter  composition,  said 
smoke  composition  being  comprised,  by  weight,  of 
between  45  and  S I  percent  of  green  dye  mix,  be¬ 
tween  22  and  28  percent  of  potassium  chlorate,  )() 
between  17  and  23  percent  of  refined  sugar,  be¬ 
tween  2  and  4  percent  of  baking  soda  and  between 
3  and  S  percent  of  diatomaceous  earth,  and  said 
flare  composition  being  comprised,  by  weight,  of 
between  13.28  and  17.28  percent  of  magnesium  15 
powder,  between  18.92  and  24.92  percent  of  po¬ 
tassium  perchlorate,  between  43.55  and  49.55  per¬ 
cent  of  barium  nitrate,  between  10.00  and  16.00 
percent  of  polyvinyl  chloride  and  between  2.25  and 
4.25  percent  of  binder  material,  20 

an  electric  squib  adjacent  said  smoke  composition 
and  electrically  connected  to  said  sea  water  bat¬ 
tery, 

an  arming  cup  slidably  and  removably  attached  to 
said  base. 


6 

a  first  compression  spring  in  said  arming  cup  biasing 
said  disc  in  a  closing  relationship  with  respect  to 
said  cavity,  and 

a  second  compression  spring  within  said  cavity  bias¬ 
ing  said  disc  in  an  opening  relationship  with  respect 
to  said  cavity  whereby,  upon  launching  of  said 
signal,  said  first  compression  spring  ejects  said 
arming  cup  and  said  second  compression  spring 
ejects  said  disc. 

6.  A  smoke  and  illumination  signal  us  set  forth  in 
claim  5  wherein  said  busc  is  provided  with  a  threaded 
portion  and  a  protective  cap  is  threadedly  connected 
with  said  threaded  portion  and  engages  said  disc  to  lock 
said  disc  prior  to  said  signal  being  placed  in  use. 

7.  A  smoke  and  illumination  signal  as  set  forth  in 
claim  5  wherein  said  base  is  provided  with  at  least  one 
closed  end  slot  and  at  least  one  opened  end  slot,  said 
slots  being  connected  by  a  passageway  having  a  tapered 
surface  and  wherein  said  arming  cup  is  provided  with  at 
least  one  guiding  pin  engageable  in  said  slots. 

8.  A  smoke  and  illumination  signal  as  set  forth  in 
claim  5  wherein  said  shell  is  provided  with  an  orifice  in 
one  end  and  having  a  plug  closing  said  orifice  whereby 
said  plug  is  ejected  upon  burning  of  said  pyrotechnic 
composition. 

***** 


JO 


J5 


40 


45 


SO 


55 


60 


65 


34 


(in  3,942,445 
|45j  Mar.  9,  1976 


United  States  Patent  >  »i 

Baker  el  al. 


154)  HIGH  ALTITUDE  FRICTION  IGNITER 

(75)  Inventon:  Charles  Baker,  Avoca;  Beniamin  F. 

Harknett,  Odon;  Alfred  W.  Norria, 
Bloomington,  all  of  Ind. 

(73)  Amignee:  The  United  States  af  America  at 

represented  by  the  Secretary  af  the 
Navy,  Waahington,  D.C. 

(22)  Filed:  Sept  IS,  1974 

(21)  Appl.  No  :  S07.03S 

(52)  U.S.  Cl .  102/70  R;  102/70  F;  149/22; 

149/29;  149/44;  149/82 

(51)  Ini.  CL* . F42C7/00 

(58)  Field  of  Search .  102/70  R,  70  F,  37.8,  35. 

I02/86.S;  149/22,  29.  82,  44 

(56)  References  Cited 

UNITED  STATES  PATENTS 


1,206,827  12/1916  Fairbum .  149/29 

1 .771. 455  7/1930  Witty .  102/70  F 

2.170,115  8/1939  Eroe .  102/70  F 


2,39  M2  3  12/1945  Edmandi .  102/70  F 

3,617,403  11/1971  Johnson .  149/22  X 

FOREIGN  PATENTS  OR  APPLICATIONS 
19,096  9/1914  France .  102/33 

Primary  Examiner— Samuel  W.  Engle 
Assistant  Examiner— Harold  Tudor 
Attorney,  Agent,  or  Firm— R.  S.  Sciatcia;  Paul  S. 
Collignon 

(57)  ABSTRACT 

A  friction  igniter  assembly  for  high  altitude  operation 
having  a  pull  wire  coated  with  a  scratch  sensitive  com¬ 
position  which  is  moved  through  a  chlorate  composi¬ 
tion.  The  scratch  sensitive  composition  containing  red 
phosphorus  reacts  with  the  chlorate  to  provide  a  flash 
which  transfers  ignition  to  an  adjacent  boron-lead  di¬ 
oxide  composition.  The  boron-lead  dioxide  composi¬ 
tion  :s  the  main  igniting  charge  and  provides  an  in¬ 
tense  output  of  heat  in  a  very  short  time  for  igniting  a 
pyrotechnic  composition. 

2  Claims,  1  Drawhg  Figure 


3,942,445 


1 

IIIGII  ALTITUDE  FRICTION  IGNI  I  KK 

BACKGROUND  OF  THE  INVEN  l  toN 

The  present  invention  relates  to  an  igniu  i  assembly 
and  more  particularly  to  an  igniter  assemb'v  that  is 
highly  reliable  up  to  altitudes  of  100,000  feet 

Present  igniter  assemblies  used  by  the  military  work 
satisfactory  at  altitudes  up  to  about  12,000  feet,  how¬ 
ever,  above  1 2,000  feet  their  performance  degrade  and 
at  about  40,000  feet,  presently  available  igniters  will 
not  sustain  ignition.  Various  military  operations  require 
the  use  of  igniters  at  altitudes  considerably  greater  than 
40,000  feet  and,  heretofore,  none  has  been  available 
that  would  provide  reliable  performance. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  relates  to  a  high  altitude  fric¬ 
tion  igniter  having  a  housing  comprised  of  two  sections 
that  arc  movable  relative  to  one  another.  One  section 
contains  first  and  second  igniter  compositions  and  a 
wire  having  a  red  phosphorus  scratch  mixed  on  one  end 
portion  passes  through  the  two  igniter  compositions 
and  is  attached  to  the  second  section.  The  first  igniter 
composition  is  a  chlorate  composition  and  the  second 
igniter  composition  is  a  boron-lead  dioxide  composi¬ 
tion.  Movement  of  one  section  relative  to  the  other 
section  causes  a  phosphorus-chlorate  reaction  which 
provides  a  flash  to  transfer  ignition  to  the  boron-lead 
dioxide  composition.  The  boron-lead  dioxide  is  the 
main  igniting  charge  and  provides  an  intense  output  of 
heat  in  a  very  short  time. 

BRIEF  DESCRIPTION  OF  THE  DRAWING 

The  FIGURE  of  the  drawing  is  a  longitudinal  sec¬ 
tional  view  of  a  preferred  embodiment  of  the  invention. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

Referring  now  to  the  drawing,  there  is  shown  an 
igniter  housing  1 1  consisting  of  two  sections  12  and  13. 
Section  12  is  provided  with  a  reduced  diameter  portion 
14  that  slip-fits  into  a  central  bore  15  of  section  13  so 
that  sections  12  and  13  can  move  relative  to  one  an¬ 
other.  By  way  of  example,  housing  1 1  might  have  sec¬ 
tion  12  attached  to  a  piston  mounted  within  a  case  of  a 
decoy  flare,  and  movement  of  the  piston  causes  move¬ 
ment  of  both  sections  12  and  13.  When  the  piston 
reaches  the  end  of  the  case,  it  is  stopped,  along  with 
section  12,  however  section  13  is  separated  from  sec¬ 
tion  12. 

Section  13  is  provided  with  a  second  central  bore  16, 
only  slightly  larger  in  diameter  than  bore  IS.  and  a  thin 
washer  17  is  positioned  in  bore  16,  adjacent  bore  15. 
An  igniter  composition  18  is  pressed  into  bore  16  and 
igniter  composition  18  is  provided  with  a  plurality  of 
stepped  counterbores  that  are  filled  with  a  second  ig¬ 
niter  composition  19.  A  closing  disk  20  is  cemented  to 
section  13  to  retain  the  igniter  compositions  in  bore  16. 
Igniter  composition  18  is  comprised,  by  weight,  of  89 
parts  of  potassium  chlorate,  10  parts  of  charcoal  and  I 
part  of  dextrin.  In  igniter  compositions  mixed  and 
tested  at  the  Naval  Ammunition  Depot,  Crane,  Indiana, 
it  has  been  determined  that  the  following  tolerances 
can  be  used:  for  potassium  chlorate,  plus  or  minus  1.8 
parts,  for  charcoal,  plus  or  minus  0.3  part;  and  for 
dextrin,  plus  or  minus  0.1  part 
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Igniter  composition  19  is  comprised,  by  weight,  of 
46. 6  percent  of  lend  dioxide,  20  percent  of  boron  nnd 
33  4  percent  of  a  binder,  such  as  a  cellulose  nitrate- 
camphor  binder  dissolved  in  acetone.  The  cellulose 
3  nitrate  is  plasticicd  with  camphor  and  is  more  fully 
described  in  Military  Specification  MIL-B- 10854.  By 
way  of  example,  the  binder  solution  might  be  8  parts, 
by  weight,  of  cellulose  nitrate-camphor  which  has  been 
dissolved  in  92  parts  of  acetone.  In  igniter  compositions 
10  19  mixed  and  tested  at  the  Naval  Ammunition  Depot, 
Crane,  Ind.,  it  has  been  determined  that  the  following 
tolerances  can  be  used:  for  lead  dioxide,  plus  0,  minus 
3  parts;  for  boron,  plus  3,  minus  0  parts,  and  for  the 
binder,  plus  6,  minus  0  parts. 

13  As  shown  in  the  drawing,  a  friction  wire  21  is  passed 
through  igniter  compositions  18  and  19,  and  a  loop  22 
is  formed  on  one  end  and  soldered  in  a  conical  cavity 
23  in  section  12.  A  portico  of  cavity  23  is  then  filled 
with  an  epoxy  filler  24  which  is  then  cured  thereby 
20  securely  fastening  wire  21  with  section  12.  The  end  of 
wire  21  that  extends  outside  housing  11  is  provided 
with  a  plurality  of  undulations  25  which  are  coated  with 
a  scratch  mix  26.  The  scratch  mix  is  comprised,  by 
weight,  of  50  parts  of  red  phosphorus,  35  parts  of  a 
23  moisture-proof  varnish  and  1 5  parts  of  an  elastomeric 
adhesive  more  fully  described  in  Federal  Specification 
MM-A-1617.  The  elastomeric  adhesive  is  mixed  with 
equal  farts  of  paint  thinner,  such  as  volatile  mineral 
spirits,  and  the  varnish  is  also  thinned  with  paint  thin- 
30  ner  by  mixing,  by  weight,  65  parts  of  varnish  and  35 
parts  of  paint  thinner. 

In  operation,  relative  movement  between  sections  12 
and  13  of  housing  11  causes  friction  wire  21  to  move 
through  igniter  composition  18  and  the  red  phosphorus 
33  on  scratch  mix  26  reacts  with  the  potassium  chlorate  to 
provide  a  flash.  This  flash  ignites  the  boron-lead  diox¬ 
ide  composition,  which  is  the  main  igniting  charge  and 
provides  an  intense  output  of  heat  in  a  very  short  time. 
By  way  of  example,  section  13  might  be  retained  in  a 
bore  in  a  pyrotechnic  candle  and  ignition  of  the  boron- 
lead  dioxide  composition  will  ignite  the  pyrotechnic 
candle. 

Obviously  many  modifications  and  variations  of  the 
present  invention  are  possible  in  the  light  of  the  above 
43  teachings.  It  is  therefore  to  be  understood  that  within 
the  scope  of  the  appended  claims  the  invention  may  be 
practiced  otherwise  than  as  specifically  described. 

We  claim: 

1.  A  high  altitude  friction  igniter  comprising, 

50  a  housing  having  first  and  second  sections  adaptable 
for  movement  relative  to  one  another, 

a  first  igniter  composition  contained  within  said  first 
section  comprised,  by  weight,  of  between  87.2  and 
90.8  percent  of  potassium  chlorate,  between  9.5. 
33  and  1 0.5  percent  of  charcoal  and  between  0.9  and 
I .  I  percent  of  dextrin, 

a  second  igniter  composition  contained  within  said 
first  section  adjacent  said  first  igniter  composition, 
said  second  igniter  composition  comprised,  by 
60  weight,  of  between  43.6  and  46.6  percent  of  lead 
dioxide,  between  20  and  23  percent  of  boron  and 
between  33.4  and  39.4  percent  of  binder,  and 

a  friction  wire  passing  through  said  first  and  second 
igniter  compositions  and  having  both  ends  thereof 
65  extending  beyond  said  compositions,  one  end  of 
said  friction  wire  being  attached  to  said  second 
section,  and  a  length  of  wire  extending  beyond  said 
housing  having  a  coating  of  scratch  mix  comprised. 


37 


<45 


by  wci>  •  between  48  and  32  percent  of  r<  >- 
phosphoi  1  etween  33  and  37  percent  of  n  v«i 
nish  companion  and  between  13  and  17  percent 
of  an  adhesive  composition,  whereby  relative 
movement  between  said  first  and  second  sections  3 
causes  engagement  of  said  scratch  mix  with  said 
first  igniter  composition  to  produce  a  flash  of  flame 


4 

which  ignites  suid  second  igniter  composition. 

2.  A  high  altitude  friction  igniter  as  set  forth  in  claim 
I  wherein  said  length  of  wire  extending  beyond  said 
housing  has  a  plurality  of  undulations  coated  with  said 
scratch  mix. 
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( 57 1  ABSTRACT 

A  method  for  disposing  of  tracer  ammunition  pyro¬ 
technic  material  containing  strontium  nitrate,  magne¬ 
sium,  strontium  peroxide,  polyvinyl  chloride,  calcium 
resinate,  barium  peroxide,  oxamide,  zinc  stearate, 
polyethylene,  strontium  oxalate  and  lead  dioxide,  with 
strontium  nitrate  and  magnesium  accounting  for  about 
60  percent  of  the  total  material.  Strontium  nitrate  is 
first  removed  from  the  material  by  dissolving  in  cold 
water,  and  the  water  solution  of  strontium  nitrate  is 
filtered  and  evaporated  to  reclaim  the  strontium  ni¬ 
trate.  The  remaining  material  are  given  successive 
washes  in  hot  water,  ethyl  alcohol  and  methylene 
chloride  to  remove  all  the  other  materials  except  mag¬ 
nesium.  The  magnesium  is  uried  and  reclaimed. 

4  Claims,  2  Drawing  Figures 
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METHOD  FOR  DISPOSAL  OF  PYROTECHNIC 
WASTK 

BACKGROUND  OF  THE  INVENTION  <; 

The  present  invention  lelnles  to  a  method  ol  dispos¬ 
ing  of  pyrotechnic  waste  and  more  particularly  to  a 
method  for  disposing  of  tracer  ammunition. 

Most  tracer  compositions  are  made  from  varying 
percentages  of  the  same  basic  materials  and  these  are,  10 
in  order  of  quantity,  strontium  nitrate,  magnesium, 
strontium  peroxide,  polyvinyl  chloride,  calcium  resin- 
ate,  barium  peroxide,  oxamide,  zinc  stearate,  polyeth¬ 
ylene,  strontium  oxalate,  and  lead  dioxide.  The  stron¬ 
tium  nitrate  and  magnesium  account  for  about  60  per-  1 5 
cent  of  the  total.  Present  waste  treatment  methods  used 
for  disposing  of  tracer  ammunition  involve  burning  or 
chemical  degradation  of  the  pyrotechnic  material  and 
produces  air  and  water  pollution. 

The  method  used  for  disposing  of  tracer  material  20 
depends  on  the  stage  of  the  manufacturing  process 
when  the  material  is  scrapped.  Rejected  finished  tracer 
cartridges  are  burned  in  metal  containers  at  a  burning 
ground.  If  a  batch  of  tracer  material  must  be  discarded, 
it  is  placed  in  oil  and  burned.  Dry  wastes  spilled  during  25 
the  assembly  process  are  collected  by  a  vacuum  system, 
under  water,  and  the  vacuum  collectors  arc  periodi¬ 
cally  dumped  and  the  contents  are  treated  with  caustic, 
water  and  steam  in  a  system  of  sumps.  The  waste  from 
the  sumps  are  taken  by  truck  to  basins  on  a  high  hill  30 
and  the  degraded  material  is  leached  to  the  soil.  As  the 
methods  presently  used  put  degraded  pyrotechnic  ma¬ 
terial  into  the  air  and  water,  these  methods  are  ecologi 
cally  unsounded  and  no  longer  desirable. 

15 

SUMMARY  OF  THE  INVENTION 

The  present  invention  relates  to  a  method  for  dispos¬ 
ing  of  tracer  ammunition  having  a  pyrotechnic  compo¬ 
sition  which  is  about  40  percent  strontium  nitrate  and 
about  24  percent  magnesium.  The  remaining  materials  40 
are  strontium  peroxide,  polyvinyl  chloride,  calcium 
resinate,  barium  peroxide,  oxamide,  zinc  stearate,  poly¬ 
ethylene,  strontium  oxalate  and  lead  dioxide.  The  par¬ 
ticular  materials  and  percentages  used  depend  on  the 
caliber  of  the  ammunition  and  also  on  the  particular  43 
depot  which  is  manufacturing  the  ammunition.  Stron¬ 
tium  nitrate  is  first  removed  from  the  pyrotechnic  com¬ 
position  by  immersing  the  composition  in  water  suffi¬ 
ciently  cold  so  that  it  will  only  dissolve  strontium  ni¬ 
trate.  The  water  solution  is  then  filtered  and  evapo-  50 
rated  to  reclaim  the  strontium  nitrate.  The  remaining 
ingredients  are  given  successive  washes  in  hot  water,  in 
ethyl  alcohol  and  methylene  chloride.  The  solution  is 
decanted  after  each  wash  and  the  remaining  material  is 
magnesium,  which  is  then  dried  and  reclaimed  for  sub-  55 
sequent  use  as  a  pyrotechnic  material. 

It  is  therefore  a  general  object  of  the  present  inven¬ 
tion  to  provide  an  improved  method  for  disposing  of  a 
pyrotechnic  composition  without  creating  pollution. 

Other  objects,  advantages  and  novel  features  of  the  60 
present  invention  will  become  apparent  from  the  fol¬ 
lowing  detailed  description  of  the  invention  when  con¬ 
sidered  in  conjunction  with  the  accompanying  draw¬ 
ings. 
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BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG  I  is  a  flow-diagram  showing  the  steps  of  the 
present  invention;  and 


2 

FIG.  2  is  a  diagram  for  a  high  production  plant  using 
the  method  of  the  present  invention. 

DESCRIPTION  OF  THE  PREFERRED  METHOD 

Most  tracer  compositions  are  made  from  varying 
percentages  of  the  same  basic  materials  with  strontium 
nitrate  and  magnesium  accounting  for  about  60  per¬ 
cent  of  the  total  composition.  In  the  present  method, 
strontium  nitrate  and  magnesium  are  reclaimed  for  use 
in  other  pyrotechnic  compositions  and  thus  the  amount 
of  pyrotechnic  waste  which  is  to  be  disposed  is  less  than 
half.  Additionally,  the  residual  is  primarily  inert  materi¬ 
als  and  is  less  hazardous  than  the  original  compositions. 

Although  specific  materials  and  percentages  vary  for 
different  types  and  sizes  of  tracer  ammunition,  the 
present  method  is  designed  so  that  all  tracer  composi¬ 
tions  can  be  mixed  together  and  be  processed  by  a 
single  method.  This  procedure  is  not  only  more  eco¬ 
nomical,  but  prevents  errors  that  could  occur  if  a  multi¬ 
ple  number  of  processes  were  employed.  The  following 
examples  show  various  compositions  for  tracer  ammu¬ 
nition  currently  being  manufactured  by  the  military 
departments: 


M62  Ammunition  (7,62mm) 


Strontium  Nitrate  41.9% 

Magnesium  23.1% 

Strontium  Dioxide  19.8% 

Polyvinylchloride  12.9% 

Calcium  Resinate  2.3% 

M;9o  Ammunition  (5. 56mm) 

Strontium  Nitrate  37.4% 

Magnesium  26.0% 

Strontium  Dioxide  21  1% 

Polyvinyl  Chloride  11.5% 

Calcium  Resinate  18% 

Barium  Peroxide  I  1% 

Lead  Dioxide  1.1$ 

M25  Ammunition  (.30  Cal  ) 

Strontium  Nitrate  41  9% 

Magnesium  22.6$ 

Strontium  Dioxide  20.3% 

Polyvinyl  Chloride  12.9$ 

Calcium  Resinate  2.3% 

M4K  Ammunition  (.SO  Cal.) 

Strontium  Nitri**"*  32.4$ 

Magnesium  23.9$ 

Strontium  Dioxide  8.6$ 

Polyvinyl  Chloride  6  9$ 

Calcium  Resinate  2.8$ 

Barium  Peroxide  23.5$ 

Strontium  Oxalate  1 .6% 

Zinc  Stearate  0.3$ 

MI7  Ammunition  (.50  Cal.) 

Strontium  Nitrate  41  8$ 

Magnesium  25.7$ 

Strontium  Dioxide  5.9% 

Polyvinyl  Chloride  10  6$ 

Calcium  Resinate  19% 

Barium  Peroxide  12  9% 

Strontium  Oxalate  1.1$ 

Zinc  Stearate  0.1% 


M242  Ammunition  (20mm) 
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The  present  invention  is  illustrated  hv  the  following 
examples; 

I  XAMPI.I  I 

Twenty-live  gr/  "s  of  M62  Ammunition  was  pro¬ 
cessed  in  order  to  reclaim  strontium  nitrate  and  magne¬ 
sium.  After  the  pyrotechnic  tracer  material  was  sepa¬ 
rated  from  the  cartridge,  it  was  first  washed  with  cold 
water  (  I  3°  C)  and  the  water  solution  of  strontium  ni¬ 
trate  was  decanted.  The  solution  was  filtered  to  remove 
some  floating  material  and  then  the  water  was  removed 
hy  heating  to  reclaim  strontium  nitrate  The  reclaimed 
strontium  nitrate  was  analyzed  and  its  purity  was  97.8 
percent. 

The  remaining  pyrotechnic  material  was  washed  with 
hot  water  and  the  solution  was  decanted.  Next  the 
remaining  material  was  washed  with  ethyl  alcohol  and 
the  solution  was  decanted,  and  finally,  the  remaining 
material  was  washed  with  methylene  chloride  and  the 
solution  was  decanted.  The  remaining  ingredient, 
which  was  predominately  magnesium,  was  dried  and 
had  a  purity  of  86.5  percent. 

EXAMPLE  II 

Twenty-five  grams  of  Ml 96  Ammunition  was  pro¬ 
cessed  as  described  in  EXAMPLE  I,  with  successive 
washes  of  cold  water,  hot  water,  ethyl  alcohol  and 
methylene  chloride.  The  reclaimed  strontium  nitrate 
had  a  purity  of  96. 1  percent  and  the  reclaimed  magne¬ 
sium  had  a  purity  of  79  percent. 

EXAMPLE  III 

Twenty-five  grams  of  M25  Ammunition  was  pro¬ 
cessed  as  described  in  EXAMPLE  I,  with  successive 
washes  of  cold  water,  hot  water,  ethyl  alcohol  and 
methylene  chloride.  The  reclaimed  strontium  nitrate 
had  a  purity  of  97. 8  preent  and  the  reclaimed  magne¬ 
sium  had  a  purity  of  89  6  percent. 

EXAMPLE  IV 

Twenty-five  grams  of  M48  Ammunition  was  pro¬ 
cessed  as  described  in  EXAMPLE  I,  with  successive 
washes  of  cold  water,  hot  water,  ethyl  alcohol  and 
methylene  chloride.  The  reclaimed  strontium  nitrate 
had  a  purity  of  92.5  percent  and  the  reclaimed  magne¬ 
sium  had  a  purity  of  71 .5  percent. 

EXAMPLE  V 

Twenty-five  grams  of  MI7  Ammunition  was  pro¬ 
cessed  as  described  in  EXAMPLE  I,  with  successive 
washes  of  cold  water,  hot  water,  ethyl  alcohol  and 
methylene  chloride.  The  reclaimed  strontium  nitrate 
had  a  purity  of  95.6  percent  and  the  reclaimed  magne¬ 
sium  had  a  purity  of  86.5  percent. 

EXAMPLE  VI 

Twenty-five  grams  of  M242  Ammunition  was  pro¬ 
cessed  as  described  in  EXAMPLE  I,  with  successive 
washes  of  cold  water,  hot  water,  ethyl  alcohol  and 
methylene  chloride.  The  reclaimed  strontium  nitrate 
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I  XAMI’I  I  Ml 

s  I wenty-five  grams  of  M320  Ammunition  v  is  pro¬ 
cessed  us  described  in  EXAMPLE  1.  with  su.  c<  ssive 
washes  of  cold  water,  hot  water,  ethyl  alcohol  and 
methylene  chloride.  The  reclaimed  strontium  nitrate 
had  a  purity  of  96.1  percent  and  the  reclaimed  ntagne- 
siuin  had  a  purity  of  84.6  percent 

EXAMPLE  VIII 

Seventy-five  grams  each  of  tracer  mixes  from  M62, 
M  196.  M25.  M48,  M  1 7,  M242  and  M220  Ammunition 
*•'  was  placed  in  a  2000  ml  beaker  and  1500  ml  of  cold 
water  was  added  and  the  mixture  stirred.  The  liquid 
solution  was  condensed  on  a  hot  plate  and  precipitated. 
The  precipitate  was  oven  dried  and  a  yield  of  73  per¬ 
cent  of  strontium  nitrate  was  obtained.  Next  1000  ml  of 
211  hot  water  was  added  to  the  beaker  and  the  solution  was 
stirred  and  allowed  to  settle.  The  liquid  was  decanted. 
Then  1000  ml  of  ethyl  alcohol  were  added  to  the  bea¬ 
ker  and  the  solution  was  stirred  and  allowed  to  settle. 
The  liquid  was  decanted.  Then  1000  ml  of  methylene 
—  chloride  were  added  to  the  beaker,  and  the  solution 
was  stirred  and  allowed  to  settle.  The  reclaimed  magne¬ 
sium  was  dried  in  an  oven  and  a  yield  of  69  percent  of 
magnesium  was  obtained 

j  The  reclaimed  strontium  nitrate  and  magnesium 
were  combined  with  virgin  strontium  dioxide,  polyvinyl 
chloride  and  calcium  resinate  to  make  a  tracer  material 
hi.ving  a  formula  as  listcd-ahove  for  M62  Ammunition. 
The  mix  was  pressed  into  pellets  and  topped  with  a 
starter  mix.  identical  pellets  using  all  virgin  materia! 
was  also  pressed  as  a  control.  Nine  pellets  using  re¬ 
claimed  strontium  nitrate  and  magnesium  were  burned 
and  compared  with  nine  pellets  made  from  virgin  mate¬ 
rial.  The  following  medians  were  obtained; 

40  TABLE 


Rtitl  AIMED  MATl.. 

VIRGIN  MATl.. 

Dominant  Wave 
Length 

544  1 

600.6 

%  Purily 

45  7 

43.  H 

Candle  Power 

2001  0 

2751  7 

Burn  Time 

7  X’  sees 

S  57  sees 

Foot  Candle  Sec¬ 
onds 

1.57 

2.35 

50  When  boiling  water  was  added  to  the  tracer  mix, 
after  having  first  decanted  the  cold  water  solution, 
some  fizzing  was  experienced.  When  a  lower  tem- 
peratured  water  of  between  70°  and  85°C.  was  used, 
this  fizzing  was  eliminated  and  the  magnesium  cleaned- 
55  up  equally  well. 

Referring  now  to  FIG.  2  of  the  drawings,  there  is 
shown  a  diagrammatic  view  for  a  production  plant 
utilizing  the  process  of  the  present  invention.  Waste 
tracers  are  crushed  and  screened  to  remove  the  pyro- 
60  technic  material  which  is  introduced  into  an  agitated 
tank  II.  Pyrotechnic  material  left-over  from  batch 
mixes  and  that  material  collected  by  collectors  can  he 
added  directly  to  the  tank.  First,  cold  water  is  added  to 
the  agitated  tank  11.  Agitation  will  wet  down  the  solids 
65  and  speed  dissolution  of  the  strontium  nitrate.  This 
solution  is  removed  through  an  outlet  above  the  bottom 
of  tank  11,  leaving  behind  the  undissolved,  sinking 
solids,  The  solution  is  pumped  through  filter  press  12 
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where  floating  unit  suspended  light -weight  impurities, 
such  us  culciutn  resinatc  and  decomposed  oxides  are 
removed.  The  clarified  strontium  nitrate  solution  is 
collected  in  tank  13  and  then  spray  dried  in  spray  dryer 
14  to  give  a  dry  powder  that  can  be  used  to  produce 
more  tracers. 

Next,  hot  water  is  introduced  into  tank  II  and  the 
hot  water  washes  remove  more  of  the  material  other 
than  magnesium  from  the  remaining  solids.  The  hot  |() 
water  is  decanted,  filtered  and  the  liquid  discarded. 
Then,  ethyl  alcohol  is  pumped  from  tank  IS  into  tank 
1 1  to  dissolve  additional  materials.  The  alcohol  is  then 
decanted,  filtered  and  collected  in  tank  16  for  recycling 
or  reprocessing.  In  addition  to  dissolving  additional  is 
materials,  ethyl  alcohol  prevents  clumping  of  the  mate¬ 
rial  that  occurs  when  a  water  wash  is  followed  by  a 
wash  with  methylene  chloride. 

Methylene  chloride  is  then  pumped  from  tank  17  into 
tank  1 1  to  dissolve  the  last  of  the  impurities  from  the  20 
magnesium.  The  methylene  chloride  is  decanted,  fil¬ 
tered  and  stored  in  tank  18  for  recycling  or  reprocess¬ 
ing.  The  bottom  valve  of  tank  1 1  is  then  opened  and 
magnesium  flows  onto  trays  19  to  be  dried  in  a  vented 
oven  21.  The  sludge  collected  by  filter  press  12  is  25 
washed  to  a  storage  drum  to  await  shipment  to  a  wet 
oxidation  facility. 

By  using  the  present  method,  tracei  mixes  from  vari¬ 
ous  types  of  ammunition  can  be  handled  together  thus  ^ 
significantly  reducing  labor  costs.  Also,  the  likelihood  ' 
of  failures  is  decreased  when  operators  do  not  have  to 
make  decisions  as  to  which  process  to  use  or  where  to 
place  scrap. 

Obviously  many  modifications  and  variations  of  the  35 
present  invention  are  possible  in  the  light  of  the  above 
teachings.  It  is  therefore  to  be  understood  that  within 
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the  scope  of  the  appended  claims  the  invention  mu\  be 
practiced  otherwise  than  as  specifically  described. 

We  claim: 

1.  A  method  for  disposing  of  tracer  ammunition  py¬ 
rotechnic  material  containing  strontium  nitrate,  mag¬ 
nesium,  strontium  peroxide,  polyvinyl  chloride,  cal¬ 
cium  resinatc  and  other  pyrotechnic  materials,  with  the 
combined  percentages  of  strontium  nitrate  and  magne¬ 
sium  comprising  at  least  60  percent  of  the  total  per¬ 
centage  of  said  tracer  ammunition  pyrotechnic  mate¬ 
rial.  comprising  the  steps  of 

first  immersing  said  tracer  ammunition  pyrotechnic 
material  in  water  sufficiently  cold  to  dissolve  only 
strontium  nitrate, 

then  decanting  the  water  solution  of  strontium  nitrate 
and  evaporating  the  water  to  reclaim  strontium 
nitrate, 

then  removing  all  materials  of  said  tracer  ammuni¬ 
tion  pyrotechnic  material  other  than  magnesium  by 
successive  washes  of  hot  water  and  solvents,  and 

then  drying  the  remaining  magnesium  for  reuse  as  a 
pyrotechnic  material. 

2.  A  method  of  disposing  of  tracer  ammunition  pyro¬ 
technic  material  as  set  forth  in  claim  1  wherein  said 
tracer  ammunition  pyrotechnic  material  is  first  im¬ 
mersed  in  water  having  a  temperature  of  about  1.1°  C. 

3.  A  method  of  disposing  of  tracer  ammunition  pyro¬ 
technic  material  as  set  forth  in  claim  1  wherein  said 
water  solution  of  strontium  nitrate  is  filtered  before 
evaporating  the  water  to  reclaim  strontium  nitrate. 

4.  A  method  of  disposing  of  tracer  ammunition  pyro¬ 
technic  material  as  set  forth  in  claim  1  wherein  said 
successive  washes  are  a  water  wash  with  water  having  a 
temperature  within  the  range  of  70°-85°  C..  followed 
next  by  a  wash  with  ethy’.  alcohol  and  then  by  a  wash 
with  methylene  chloride. 
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|57|  ABSTRACT 

A  hand-held  pyrotechnic  device  having  a  housing  con¬ 
taining  a  quantity  of  pyrotechnic  material,  a  primer 
for  igniting  the  pyrotechnic  material,  a  spring  loaded 
firing  pin  for  detonating  said  primer  and  a  slidable 
barrier  for  restraining  the  firing  pin  until  the  harrier  is 
first  slidably  moved  and  then  pivotally  moved  from  the 
path  of  the  firing  pin. 

4  Claims,  6  Drawing  Figures 
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llAMMIFI.l)  SIGNALING  DKNK  I  HAYING 
MANUAL  FIRING  MEANS 

IIAC  KGROUNI)  OF  rill  INM  NIION 

I  he  present  invention  relates  to  a  hand  held  signaling  s 
deviee  and  more  particularly  to  hand  held  signaling  de¬ 
vice  which  can  he  readily  actuated  by  using  only  one 
hand 

Various  types  of  hand-held  pyrotechnic  devices  are 
used  bv  the  military  departments  primarily  for  signaling  1,1 
purposes  In  one  type  of  Navy  flare,  which  is  sometimes 
referred  to  as  a  Railroad  Warning  flare,  ignition  is 
made  by  a  friction  igniter.  One  end  of  the  flare  is  closed 
by  a  cover  which  has  an  exterior  coating  of  the  same 
abrasive  material  found  on  the  side  of  a  safety-match  * 
box.  Beneath  the  cover  is  a  small  cotton  wad  that  pro¬ 
tects  the  friction  ignitor  which  is  impregnated  in  a  cloth 
substance  covering  the  pyrotechnic  composition.  This 
friction  igniter  is  the  same  material  as  is  used  in  the 
head  of  a  safety  match  The  signal  is  ignited  by  scraping 
the  inverted  cover  across  the  friction  igniter. 

In  another  type  of  friction  ignition  device,  a  pull  wire 
is  provided  to  ignite  a  primer.  A  sharp,  quick  pull  on  a 
ring  moves  a  friction  wire  through  igniter  material  and  2 
causes  ignition  thereof,  and  this  igniter  material,  in 
turn,  ignites  cither  a  smoke  mixture,  for  day  use,  or  a 
pyrotechnic  candle,  for  night  use. 

While  the  above-described  hand-held  ignition  de¬ 
vices  arc  still  being  used  by  the  military  departments. 
reliability  is  not  as  good  as  desired  and  also  ignition  of 
these  devices  normally  require  the  use  of  both  hands. 
Accordingly,  in  the  event  a  person  might  be  in  the 
walci  ami  holding  onto  a  raft,  or  in  the  event  a  person 
might  he  iniured.  ignition  devices  which  require  the  use  t.s 
of  both  hands  are  undesirable. 

A  third,  and  more  sophisticated  triggering  device, 
utilizes  a  spring  actuated  striker  assembly.  One  such 
device  is  shown  S  Pat.  No.  3, 1  (*7,050,  which  is¬ 
sued  Jan  26,  iu.  to  Glenn  C  Johnson.  In  this  pa-  40 

tented  device,  a  striker  assembly  is  maintained  in  a 
cocked  position  by  a  cover  that  is  slidably  attached  to 
the  container.  The  cover  can  be  removed  by  pushing 
sideways,  and  as  the  cover  becomes  disengaged,  the 
striker  assembly  is  actuated  to  ignite  a  primer  which,  in  45 
turn,  ignites  the  signal  producing  composition.  This  de¬ 
vice  is  constructed  so  that  it  can  he  operated  by  using 
only  one  hand 

SI  MMARY  OF  THE  INVENTION 

I  he  present  invention  pro'  '  container  having  u 
smoke  prodm  -n-  i-ositi**  no  end  and  a  flare 
composition  other  ..  Separate,  but  identical, 

ignition  devices  are  provided  for  each  composition.  A 
printer  is  positioned  near  the  pyrotechnic  composition 
for  ignition  and  a  spring  loaded  firing  pin  is  provided 
for  detonating  the  primer  A  barri-r  plate  or  stop  is  po¬ 
sitioned  for  restraining  the  firing  ntil  it  is  desired 

to  ignite  the  pyrotechnic  comp  .,  whereupon  the 
barrier  is  first  slidably  moved  i.<  .  direction  transverse 
to  the  longitudinal  axis  of  the  firing  pin  and  then  pivot¬ 
ally  moved  to  release  the  firing  pin.  This  dual  motion, 
which  can  readily  he  performed  by  using  one-hand, 
prevents  accidental  ignition  of  the  device  ^ 

It  is  therefore  a  general  object  of  the  present  inven¬ 
tion  to  provide  an  improved  firing  device  for  a  hand¬ 
held  pyrotechnic  signal 
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<»thci  ob|eels  and  advantages  of  the  present  inven 
lion  will  be  icadily  appreciated  as  the  same  becomes 
hctici  u.ideistooil  be  icfcioncc  to  the  following  vie 
tailed  description  when  considered  tn  connection  with 
the  accompanying  drawings. 

BRIFF  DFSl  RII’TION  OF  THE  DRAWINGS 

FIG.  1  is  a  longitudinal  sectional  view  of  a  preferred 
embodiment  of  the  ptesent  invention; 

FIG.  2  is  an  end  view,  with  cap  removed,  and  par¬ 
tially  in  section  of  the  preferred  embodiment  of  FIC3.  1. 

FIG  3  is  a  partial  side  view  showing  a  firing  pin  bar¬ 
rier, 

FIG.  4  is  a  partial  side  view  showing  a  barrier  in  a  piv¬ 
otal  position; 

FIG.  5  is  a  partial  side  view  showing  a  barrier  in  a 
clearance  position;  and 

FIG.  6  is  a  sectional  view  of  a  finger  lever. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

Referring  now  to  the  drawing,  there  is  shown  a  pyro¬ 
technic  device  for  providing  both  smoke  and  light.  The 
smoke  producing  section  has  an  outer  container  1 1  and 
the  light  producing  section  has  an  outer  container  12. 
The  two  containers  II  and  12  are  enclosed  in  a  cylin¬ 
drical  case  13  and  an  identification  band  14  is  placed 
around  container  13  so  that  the  flare  section  can  be 
identified  in  the  dark  A  smoke  mixture  15  is  provided 
in  container  11  and  a  llare  composition  16  is  provided 
in  containei  12.  By  way  of  example,  smoke  mixture  15 
and  Flare  composition  16  might  be  formulated  as  de¬ 
scribed  in  U  S.  Pat  No.  3,167,050.  which  issued  Jan. 
26.  I ‘>65,  to  Ci.  C.  Johnson. 

Separate  ignition  devices  are  provided  for  the  smoke 
composition  and  the  flare  composition,  and  only  the 
ignition  device  for  smoke  composition  15  will  be  de¬ 
scribed  As  ignition  housing  17  is  provided  in  the  end 
of  container  1 1  and  is  held  in  position  by  means  of 
crimp  18.  A  primer  19  is  positioned  in  housing  17  and 
a  passage  21  is  provided  in  housing  17  so  that,  upon 
detonation  of  primer  19,  the  heat  and  flame  from 
primer  19  will  ignite  smoke  mixture  15.  A  firing  pin  22, 
having  u  tang  26,  is  slidably  positioned  in  bore  23  in 
housing  17  and  bore  23  is  aligned  with  the  bore  that  re¬ 
tains  primer  19.  A  spring  24  is  provided  in  bore  23  and 
is  retained  by  retaining  ring  25.  Spring  24  engages  the 
end  on  firing  pin  22  opposite  to  tang  26,  and  spring  24 
provides  the  driving  force  so  that  firing  pin  22  can  deto¬ 
nate  primer  19.  A  barrier  plate  27  is  attached  to  hous¬ 
ing  17  by  a  pin  28  which  is  attached  to  arms  31  and  32 
on  housing  17.  Barrier  plate  27  is  positioned  between 
arms  31  and  32  and  pin  28  passes  through  slot  33  in 
barrier  plate  27  so  that  barrier  plate  27  can  travel  the 
length  of  slot  33.  A  finger  lever  30  is  provided  on  top 
of  barrier  plate  27  to  facilitate  movement  of  barrier 
plate  27.  Detent  holes  34  and  35  are  provided  in  the 
side  of  barrier  plate  27  and  are  connected  by  a  relief 
groove  36  having  tapered  portions  37  and  38  at  the  top 
edge  thereof.  Tapered  portions  41  and  42  surround  de¬ 
tent  holes  34  and  35,  respectively,  and  the  tapered  sur¬ 
face  43  of  firing  pin  22  contacts  these  tapered  surfaces. 
A  safety  cover  44  is  provided  on  both  ends  of  container 
13  in  order  to  prevent  accidental  ignition  of  the  pyro¬ 
technic  compositions  By  way  of  example,  cover  44 
might  be  made  of  a  plastic  material  and  have  nodules 
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45  thul  engage  with  a  groove  46  formed  between  con¬ 
tainer  13  and  housing  17. 

OPERATION 

Assuming  it  is  desired  to  ignite  the  smoke  mixture  15 
in  container  II.  safety  cover  44  is  removed  thereby 
permitting  access  to  linger  lever  30.  As  barrier  plate  27 
starts  its  outward  movement,  tapered  surface  43  which 
has  he  engaging  tapered  portion  41,  moves  to  engage 
taper. a  surfaces  37  and  38,  thereby  slightly  compress¬ 
ing  spring  24  as  Tiring  pin  22  moves  slightly  outwardly 
Barrier  plate  27  moves  outwardly  until  pin  28  is  at  the 
end  of  slot  33,  as  shown  in  FIG.  4  of  the  drawings,  and 
tapered  surfuce  43  on  firing  pin  22  is  engaged  with  ta¬ 
pered  portion  42  surrounding  hole  35.  At  this  point, 
barrier  plate  27  ean  be  pivoted  about  pin  28  and,  dur¬ 
ing  pivoting,  tapered  portion  43  engages  tapered  sur¬ 
faces  47  and  48  that  are  contiguous  to  groove  49. 
When  barrier  plate  27  pivots  about  thirty  degrees  about 
pin  28,  as  shown  in  FIG.  5  of  the  drawings,  barrier  plate 
27  clears  firing  pin  22  and  spring  24  drives  firing  pin  22 
into  primer  19.  thereby  causing  detonation  of  primer 
19.  Heat  and  flame  from  primer  19  passes  through  pas¬ 
sage  21  and  causes  ignition  r.f  smoke  mixture  15. 

It  can  thus  be  seen  that  the  present  invention  pro¬ 
vides  a  hand  held  signaling  device  that  can  be  readily 
ignited  by  using  only  one  hand.  Obviously  many  modifi¬ 
cations  and  variations  of  the  present  invention  are  pos¬ 
sible  in  the  light  of  the  above  teachings  It  it  therefore 
to  be  understood  that  within  the  scope  of  the  appended 
claims  the  invention  may  be  practiced  otherwise  than 


as  specifically  described. 

I  claim: 

1.  A  signaling  device  comprising. 

an  outer  container. 

5  at  least  one  inner  container  within  said  outer  con¬ 
tainer  having  pyrotechnic  composition  therein, 

an  ignition  housing  in  one  end  of  said  outer  con¬ 
tainer. 

a  primer  in  said  ignition  housing, 
to  a  firing  pin  slidably  mounted  in  said  ignition  housing 
and  having  a  tang  on  one  end  adaptable  for  engag¬ 
ing  said  primer,  and 

a  barrier  plate  slidably  and  pivotally  attached  to  said 
ignition  housing  and  engageable  with  the  tang  end 
15  of  said  firing  pin  whereby  said  barrier  plate  must  be 

first  slidably  moved  and  then  pivotally  moved  to 
release  said  firing  pin  for  detonating  said  primer. 

2.  A  signaling  device  as  set  forth  in  claim  1  wherein 
said  barrier  plate  has  a  slot  therein  and  having  a  pin  at- 
tached  to  said  ignition  housing  and  passing  through  said 
slot. 

3.  A  signaling  device  as  set  forth  in  claim  1  wherein 
said  barrier  plate  has  first  and  second  detent  holes 

25  therein  and  a  groove  connecting  said  detent  holes,  said 
firing  pin  being  engageable  with  said  detent  holes  and 
said  groove. 

4.  A  signaling  device  as  set  forth  in  claim  1  having 
one  inner  container  of  smoke  composition  and  one 

io  container  of  flare  composition. 

***** 
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|  57 1  ABSTRACT 

A  hand-held  pyrotechnic  device  having  a  housing  con¬ 
taining  a  quantity  of  pyrotechnic  material,  a  primer 
for  igniting  the  pyrotechnic  material,  a  pivotally 
mounted  Firing  pin  for  detonating  the  primer,  a  spring 
for  actuating  the  Firing  pin  and  a  manually  actuated 
push-rod  For  pivoting  the  Firing  pin  and  increasing 
spring  pressure  and  then  releasing  the  Firing  pin  after  a 
predetermined  amount  of  pivoting  of  the  Firing  pin. 

4  Claims,  4  Draw  ing  Figu  >  -  s 
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ONE  HAND  OPKRAHI.F,  DISTRESS  SIGNAL 
BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  hand-held  signaling 
device  and  more  particularly  to  a  device  lor  producing 
either  smoke  or  light  and  which  can  he  readily  actuated 
by  using  only  one  hand. 

Various  types  of  hand-held  pyrotechnic  devices  are 
used  by  the  military  departments  primarily  for  signaling 
purposes.  In  one  type  of  Navy  flare,  which  is  sometimes 
referred  to  as  a  Ruilroad  Warning  flare,  ignition  is 
made  by  a  friction  igniter.  One  end  of  the  flare  is  closed 
by  u  cover  which  has  un  exterior  coating  of  the  same 
ubrasive  material  found  on  the  side  of  a  safety-match 
box.  Beneath  the  cover  is  a  small  cotton  wad  that  pro¬ 
tects  the  friction  igniter  which  is  impregnated  in  a  cloth 
substance  covering  the  pyrotechnic  composition.  This 
friction  igniter  is  the  same  material  as  is  used  in  the 
head  of  a  safety  match.  The  signal  is  ignited  by  scraping 
the  inverted  cover  across  the  friction  igniter. 

In  another  type  of  friction  ignition  device,  a  pull  wire 
is  provided  to  ignite  a  primer.  A  sharp,  quick  pull  on  a 
ring  moves  a  friction  wire  through  igniter  material  and 
causes  ignition  thereof,  and  this  igniter  material,  in 
turn,  ignites  either  a  smoke  mixture,  for  day  use,  or  a 
pyrotechnic  candle,  for  night  use. 

While  the  above -described  hand  held  ignition  de¬ 
vices  are  still  being  used  by  the  military  departments, 
reliability  is  not  as  good  as  desired  and  also  ignition  of 
these  devices  normally  require  the  use  of  both  hands. 
Accordingly,  in  the  event  a  person  might  be  in  the 
water  and  holding  onto  a  raft,  or  in  the  event  a  person 
might  be  injured,  ignition  devices  which  require  the  vise 
of  troth  hands  are  undesirable. 

A  third,  and  more  sophisticated  triggering  device, 
utilizes  a  spring  actuated  striker  assembly.  One  such 
device  is  shown  in  U  S  Put  No.  3,167,050,  which  is¬ 
sued  Jan  2b,  19(15,  to  Glenn  C  Johnson.  In  this  pa¬ 
tented  device,  a  striker  assembly  is  maintained  in  a 
cocked  position  by  a  cover  that  is  slidably  attached  to 
the  container.  The  cover  can  be  removed  by  pushing 
sideways,  and  as  the  cover  becomes  disengaged,  the 
strikei  assembly  is  actuated  to  ignite  a  primer  which,  in 
turn,  ignites  the  signal  producing  composition.  I  hts  vie 
vice  is  constructed  so  that  it  can  he  operated  by  using 
only  one  hand. 

SUMMARY  Oh  THE  INVENTION 

The  present  invention  provides  a  container  having  a 
smoko-producing  composition  in  one  end  anil  a  flare 
composition  in  the  other  end  Each  pyrotechnic  com¬ 
position  is  contained  in  a  separate  inner  container 
which  in  turn  are  housed  in  a  telescoping  fashion  in 
each  end  of  an  outer  container  A  spring  is  provided  for 
extending  each  inner  container  and  a  locking  lever  is 
provided  for  retaining  the  inner  container  inside  the 
outer  container  Once  the  inner  container  is  extended, 
a  manual  tiring  lever  is  accessible  for  actuating  a  firing 
pin  which  detonate  ,  i  primer  and.  in  turn,  ignites  a  py¬ 
rotechnic  material 

It  is  therefore  a  general  obejet  of  the  present  inven¬ 
tion  to  provide  an  improved  firing  device  for  a  hand¬ 
held  pyrotechnic  signal 

Other  objects  and  advantages  of  the  present  inven¬ 
tion  will  be  readily  appreciated  as  the  same  becomes 
better  understood  by  reference  to  the  following  de- 
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tailed  description  when  considered  in  connection  with 
the  accompanying  drawing 

BRIEF  DESCRIPTION  OF  THE  DRAWING 

5  FIG,  1  is  a  longitudinal  sectional  view  of  a  preferred 
embodiment  of  the  invention; 

FIG.  2  is  a  longitudinal  sectional  view  of  a  preferred 
embodiment  showing  a  smoke  container  in  an  extended 
position. 

It)  FIG.  3  is  a  partial  sectional  view  showing  a  firing  pin 
being  actuated;  and 

FIG,  4  is  a  partial  sectional  view  showing  a  firing  pin 
detonating  a  primer. 

|5  DESCRIPTION  OF  THE  PREFERRED 

EMBODIMENT 

Referring  now  to  the  drawing  there  is  show  n  a  cylin¬ 
drical  housing  1 1  that  has  slidably  mounted  therein 
containers  12  and  13.  A  smoke  mixture  14  is  provided 
2»  in  container  12  and  a  flare  composition  15  is  provided 
in  container  13.  By  way  of  example,  smoke  mixture  14 
and  flare  ctv  ’position  15  might  be  formulated  as  de¬ 
scribed  in  1  i.  Pat  No  3,167,050,  which  issued  Jan. 
26,  1965,  to  G  C.  Johnson.  A  pair  of  springs  16  and  17 
25  arc  provided  for  extending  containers  12  and  13,  re¬ 
spectively,  and  arming  levers  18,  which  are  pivotally 
connected  to  housing  II,  are  provided  for  retaining  the 
containers  within  housing  II.  Springs  19  arc  provided 
for  keeping  levers  18  in  a  latched  position,  with  hook 
10  21  on  lever  18  being  engaged  with  a  forward  lip  22  on 
the  covers  26  of  the  containers.  A  boss  20  is  provided 
around  container  1 1  at  the  flare  end  in  order  to  orient 
the  housing  in  darkness. 

As  the  firing  mechanism  is  the  same  lor  both  the 
smoke  composition  and  the  flare  composition,  only  the 
mechanism  for  firing  the  smoke  composition  will  he 
discussed.  A  primer  23  is  provided  for  igniting  smoke 
composition  14,  and  a  firing  pin  24,  having  a  tang  25 
thereon,  is  rotatably  attached  to  cover  26  which  closes 
4n  container  12  by  means  of  arm  27.  A  barrier  28,  having 
a  slot  29  therein,  is  positioned  between  firing  pin  24 
and  primer  23.  w ith  tang  25  being  positioned  in  slot  29. 
A  spring  31  is  positioned  around  shaft  32  about  which 
arm  27  is  rotatable,  and  spring  31  biases  firing  pin  24 
‘*s  against  barrier  28.  Barrier  28  is  threadedly  attached  to 
shaft  33  which  is  slidably  mounted  in  container  12,  and 
a  firing  button  34  is  attached  to  one  end  of  shaft  33  to 
facilitate  actuation  of  shaft  33. 

50  OPERATION 

In  operation,  an  operator,  such  as  a  downed  pilot, 
first  determines  w  hich  py  rotechnic  composition  is  to  be 
ignited.  During  daylight  hours,  smoke  composition  14 
^  would  normally  be  ignited  and,  during  darkness,  the 
flare  composition  would  be  ignited.  In  darkness,  boss 
20  helps  identify  the  end  of  container  1 1  housing  the 
flare  composition. 

Assuming  it  is  desired  to  ignite  smoke  composition 
14,  lever  18  is  pivotally  actuated  so  that  hook  21  disen¬ 
gages  lip  22  on  the  covers  26  of  container  12  and  spring 
16  extends  container  12,  as  shown  in  FIG.  2  of  the 
drawing.  With  container  12  being  extended,  firing  but¬ 
ton  34  is  now  accessible.  When  ignition  of  smoke  com- 
s  position  14  is  desired,  firing  button  34  is  pushed  out¬ 
wardly  and  shaft  33  is  slidably  moved  in  container  12. 
Barrier  28,  which  is  threadedly  attached  to  the  end  of 
shaft  33.  moves  outwardly  and  causes  arm  27  holding 
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tiring  pin  24  to  pivot  ubout  shall  32.  Slot  2V  in  harrier 
28  prevents  tang  25  on  firing  pin  24  from  binding  the 
barrier  28,  as  barrier  28  moves  linearly  ami  firing  pin 
24  moves  in  an  arcuate  path.  As  arm  27  rotates,  spring 
31  becomes  tightened  and,  upon  disengagement  of  har¬ 
rier  28  with  firing  pin  24,  firing  pin  24  is  driven  by 
spring  31  in  a  reverse  direction  to  detonate  primer  23 
which,  in  turn,  ignites  smoke  composition  14, 

It  can  thus  be  seen  that  the  present  invention  pro¬ 
vides  a  signaling  device  which  can  readily  be  actuated 
by  using  one  hand.  Obviously  many  modifications  and 
variations  of  the  present  invention  are  possible  in  the 
light  of  the  above  teachings.  It  is  therefore  to  he  under¬ 
stood  that  within  the  scope  of  the  appended  claims  the 
invention  may  be  practiced  otherwise  than  as  specifi¬ 
cally  described. 

We  claim: 

I.  A  hand-held  signaling  device  comprising, 
an  outer  container  opened  at  both  ends, 
first  and  second  inner  containers  within  said  outer 
container,  said  first  container  having  a  smoke  com¬ 
position  therein  and  being  extendable  through  one 
end  of  said  outer  container,  and  said  second  con¬ 
tainer  having  a  flare  composition  therein  and  being 
extendable  through  the  other  end  of  said  outer  con¬ 
tainer, 

first  and  second  springs  for  extending  portions  of  said 
first  und  second  inner  containers,  respectively,  out¬ 
wardly  from  said  outer  container, 
latching  means  pivotally  attached  to  said  outer  con¬ 
tainer  for  rclcasubly  retaining  said  inner  containers 
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within  said  outer  container, 
first  and  second  primers  for  igniting  each  said  com¬ 
position, 

first  and  second  firing  pins  pivotally  connected  to 
.s  said  first  anil  second  inner  containers,  respectively, 
for  detonating  suid  primers,  and 
firsi  and  second  manually-actuated  means  for  trigger¬ 
ing  suid  first  and  second  firing  pins,  respectively. 
2.  A  hand-held  signaling  device  us  set  forth  in  claim 
1,1  I  wherein  said  first  and  second  munuully-uctuuted 
means  are  attached  to  suid  first  and  second  inner  con¬ 
tainers  und  surrounded  by  suid  outer  container  when 
said  inner  containers  are  retained  in  suid  outer  con¬ 
tainer  thereby  preventing  actuation  of  suid  firing  pins. 
’■  3.  A  hand-held  signaling  device  us  set  forth  in  claim 

I  wherein  euch  suid  munuully-uctuuted  means  includes 
a  shaft  slidably  mounted  to  an  inner  container  und  hav¬ 
ing  a  burner  attached  to  one  end  of  suid  shaft,  suid  har- 
,()  rier  being  positioned  between  a  firing  pin  and  a  primer 
when  said  inner  container  is  positioned  within  said 
outer  container  und  said  harrier  being  adaptable  for  ro¬ 
tating  suid  firing  pin. 

4.  A  hand-held  signaling  device  as  set  forth  in  claim 
25  3  wherein  each  said  firing  pin  is  biased  by  a  spring 
wherein  alter  a  predetermined  amount  of  rotution  of  a 
firing  pin  in  one  direction  by  linear  movement  of  said 
harrier,  suid  firing  pin  is  disengaged  from  said  harrier 
and  rotated  by  suid  spring  in  an  opposite  direction  to 
30  detonate  a  primer. 

»  *  *  *  * 
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1 57 1  ABSTRACT 

A  process  for  the  disposal  of  pyrotechnic  flares  com¬ 
prised  essentially  of  magnesium,  sodium  nitrate  and  a 
hinder.  The  flare  is  crushed  and  then  soaked  in  a  sol¬ 
vent  which  softens  and  dissolves  the  binder  material. 
The  dissolved  binder  and  solvent  is  decanted  and  the 
remaining  magnesium  and  sodium  nitrate  are  washed 
in  water  which  dissolves  the  sodium  nitrate.  The  aque¬ 
ous  solution  of  sodium  nitrate  is  removed  and  is  useful 
as  a  fertilizer.  The  remaining  magnesium  is  dried  and 
screened  and  is  reusable  as  an  ingredient  in  a  pyro¬ 
technic  device. 

5  Claims,  1  Drawing  Figure 
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PROCESS  FOR  DISPOSING  OF  PYROTECHNIC 
FLARES 

BACKGROUND  OF  THE  INVENTION 

The  invention  relates  to  a  method  for  disposing  of  py-  5 
rotechnic  flares  and  more  particularly  to  a  non- 
poliuting  method  of  disposing  of  flares  comprised  of 
magnesium,  sodium  nitrate  and  a  binder  and  also  for  a 
method  of  disposing  of  waste  materials  which  come 
from  the  manufacture  of  such  flares.  10 

It  is  necessary  to  dispose  of  waste  pyrotechnic  flare 
compositions  as  its  storage  is  both  costly  and  hazard¬ 
ous,  Waste  flare  composition  may  either  be  bulk  com¬ 
position,  left  over  from  a  production  run  or  might  be 
from  defective  illuminating  flare  candles.  At  one  Naval  15 
Ammunition  Depot,  for  example,  over  900  pounds  of 
pyrotechnic  bulk  production  wastes  were  accumulated 
each  day  during  a  peak  production  period. 

Heretofore  the  main  disposal  method  for  such  pyro¬ 
technic  waste  was  to  burn  the  waste  in  an  open  buring-  20 
pit  in  a  sparsely  populated  area.  In  some  cases,  dispos¬ 
able  of  unserviceable  items  was  accomplished  by 
dumping  at  sea.  Both  methods,  however,  are  undesir¬ 
able  because  of  pollution  to  either  the  air  or  water. 

25 

SUMMARY  OF  THE  INVENTION 

The  present  invention  relates  to  a  process  for  dispos¬ 
ing  of  pyrotechnic  compositions  comprised  of  magne¬ 
sium,  sodium  nitrate  and  a  binder  which  is  either  an  un¬ 
saturated  polyester  or  an  epoxy.  The  material  is  first  ,0 
crushed  and  then  placed  in  a  solvent,  such  as  a  methyl¬ 
ene  chloride  based  stripper  material,  and  allowed  to 
soak  until  the  binder  becomes  soft  and  dissolves.  The 
solvent  and  dissolved  binder  arc  then  decanted  off  and 
the  remaining  ingredients  are  washed  in  water  which 
dissolves  the  sodium  nitrate.  The  aqueous  solution  of 
sodium  nitrate  is  removed  and  is  useful  as  a  fertilizer. 
The  remaining  magnesium  is  then  dried  and  screened 
and  is  reusable  as  an  ingredient  in  a  pyrotechnic  device. 

it  is  therefore  a  general  object  of  the  present  invon-  40 
tion  to  provide  a  method  for  disposing  of  a  flare  com¬ 
position  which  is  safe  and  non-polluting  of  the  environ¬ 
ment 

Other  objects,  advantages  and  novel  features  of  the 
present  invention  will  become  apparent  from  the  fol¬ 
lowing  detailed  description  of  the  invention  when  con¬ 
sidered  in  conjunction  with  the  accompanying  drawing 

BRIEF  DESCRIPTION  OF  THF  DRAWING 

The  FIGURE  of  the  drawing  is  a  block  diagram  show- 
ing  the  steps  of  a  preferred  method  of  the  present  in¬ 
vention 

DESCRIPTION  OF  I  HE  PRFEF.RRED 

EMBODIMENT  5;, 

In  the  disposal  method  of  the  present  invention,  the 
three  ingredients  of  the  llarc  arc  first  separated  and 
then  disposed  of  in  an  ecologically  permissible  and  use¬ 
ful  manner  By  wav  of  example,  a  flare  composition  () 
might  be  comprised,  by  weight,  of  about  58  percent  of 
magnesium,  about  38  percent  of  sodium  nitrate  and 
about  4  percent  of  a  binder.  The  binder  is  either  an 
epoxy  or  an  unsaturated  polyester. 

Prior  to  separation  of  the  three  basic  ingredients  of  «. 
the  composition,  the  pyrotechnic  composition  is  first 
crushed  by  suitable  means,  such  as  by  a  hydraulically 
operated  crushing  blade  Wl.cn  waste  production  niatc- 
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rial  is  being  processed,  it  can  be  directly  placed  into  a 
crushing  device,  however,  when  a  flare  is  to  be  pro¬ 
cessed,  the  aircraft  parachute  flare  and  related  hard¬ 
ware  are  first  removed  and  then  the  paper  tube  sur¬ 
rounding  the  candle  composition  is  removed.  After 
crushing,  the  candle  pieces  or  the  waste  composition 
pieces  are  fed  into  a  mixing  tank  and  allowed  to  soak 
in  a  solvent  solution  for  about  30  minutes.  Preferably 
the  pieces  and  solvent  solution  are  stirred  at  about 
500-600  rpm,  using  an  air  operated  mixing  motor.  One 
solvent  used  successfully  is  a  methylene  chloride  based 
stripper  which  is  comprised,  by  weight,  of  about  25  per¬ 
cent  methylene  chloride,  about  25  percent  isopropyl 
alcohol  and  about  50  percent  water.  The  reaction  of 
this  solvent  with  the  binder  causes  the  hardened  binder 
to  soften  and  separate  from  the  magnesium  and  sodium 
nitrate.  The  solvent  and  dissolved  binder  are  decanted- 
off  and  that  portion  of  the  binder  that  is  not  removed 
by  the  solvent  is  washed  away  by  isopropyl  alcohol. 

The  remaining  ingredients  are  next  given  a  water 
wash  which  dissolves  sodium  nitrate.  The  ingredients 
are  washed  for  about  15  minutes  and  the  solution  is  agi¬ 
tated  at  about  500-600  rpm.  The  aqueous  solution  of 
sodium  nitrate  is  filtered  and  the  aqueous  solution  is 
useful  as  a  fertilizer.  Water  does  not  vigorously  attack 
the  magnesium.  In  actuality,  magnesium  decomposes 
water  slowly  because  its  hydroxide,  which  results  from 
the  reaction: 

1 1 )  Mg  +  2HOH  -  MgfOHb+H, 

is  insoluble  and  once  the  hydroxide  has  been  formed  on 
the  surface,  the  hydroxide  hinders  any  further  attack 
on  the  magnesium.  After  the  aqueous  solution  of  so¬ 
dium  nitrate  is  removed,  the  remaining  ingredient, 
magnesium  is  dried  by  placing  in  open  pans  and  heated 
at  about  140°  F..  in  a  vented  oven.  The  dried  magne¬ 
sium  is  screened  through  a  No.  20  (841  micron)  sieve 
and  the  magnesium  passing  through  the  sieve  is  useful 
as  a  fuel  in  pyrotechnic  devices.  In  tests  conducted  at 
the  Naval  Ammunition  Depot,  Crane,  Indiana,  labora¬ 
tory  analysis  of  the  screened  magnesium  indicated  that 
the  screened  product  was  between  91  and  96  percent 
magnesium,  and  the  product  was  successfully  used  in 
the  manufacture  of  flares. 

It  can  thus  be  seen  that  the  present  invention  pro¬ 
vides  a  disposal  method  for  a  pyrotechnic  composition 
which  does  not  pollute  the  environment.  Further,  that 
a  portion  of  the  ingredients  of  a  pyrotechnic  composi¬ 
tion  .ire  recycled  to  provide  useful  end  products. 

Obviously  may  modifications  and  variations  of  the 
picsent  invention  are  possible  in  the  light  of  the  above 
teachings.  It  is  therefore  to  be  understood  that  within 
liic  scope  of  the  appended  claims  the  invention  may  be 
practiced  otherwise  than  as  specifically  described. 

We  claim. 

I.  A  process  for  isolating  and  disposing  of  the  chemi¬ 
cal  ingredients  in  illuminating  flatus  comprised  of  mag¬ 
nesium,  sodium  nitrate,  and  a  binder,  said  process  com¬ 
prising, 

first  crushing  said  chemical  ingredients. 

then  dissolving  said  binder  in  a  solvent. 

then  decanting  to  temove  said  solvent  and  the  dis¬ 
solved  binder. 

then  washing  ihe  remaining  chemical  ingredients  in 
water  to  dissolve  sodium  nitrate, 

then  decanting  the  aqueous  solution  of  sodium  ni¬ 
trate  for  use  as  a  fertilizer,  and 
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then  drying  and  screening  the  remaining  ingredients 
for  use  as  a  fuel  in  pyrotechnic  devices, 

2.  A  process  for  isolating  and  disposing  of  the  chemi¬ 
cal  ingredients  in  illuminating  flares  as  set  forth  in 
claim  1  wherein  said  solvent  is  an  aqueous  solution  of 
methylene  chloride  comprised,  by  weight,  of  about  25 
percent  of  methylene  chloride,  about  25  percent  of  iso¬ 
propyl  alcohol  and  about  50  percent  of  water. 

3,  A  process  for  isolating  and  disposing  of  the  chemi¬ 
cal  ingredients  in  illuminating  flares  as  set  forth  in 
claim  1  wherein  the  step  of  first  decanting  to  remove 
said  solvent  and  the  dissolved  binder  is  followed  by 
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washing  the  remaining  ingredients  in  isopropyl  alcohol 
to  remove  any  binder  not  dissolved  by  said  solvent. 

4.  A  process  for  isolating  and  disposing  of  the  chemi¬ 
cal  ingredients  in  illuminating  flares  as  set  forth  in 

5  claim  1  wherein  said  solvent  is  agitated  for  about  30 
minutes. 

5.  A  process  for  isolating  and  disposing  of  the  chemi¬ 
cal  ingredients  in  illuminating  flares  as  set  forth  in 

10  claim  4  wherein  said  water  is  agitated  for  about  1 5  min¬ 
utes. 
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[57]  ABSTRACT 

A  delayed  parachute  disconnect  having  a  piston  slid¬ 
ably  mounted  in  a  cylinder  having  fluid  therein  One 
end  of  the  piston  is  releasahly  connected  to  a  pulling 
element  which  automatically  releases  upon  clearance 
from  the  cylinder.  The  piston  is  provided  with  an  ori¬ 
fice  and  the  speed  of  the  piston  is  controlled  by  the 
fluid  escaping  through  the  orifice. 

I  Claim,  3  Drawing  Figures 
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OKI.  AY  hi)  PARACHUTE  DISCONNECT 

BAC  KGROUND  Ob  1  HI  INVENTION 

I  he  present  invention  relates  to  a  delayer!  parachute 
disconnect  and  particularly  to  a  delayed  parachute  dis 
connect  for  reducing  the  deployment  velocity  of  a  main 
parachute  system. 

In  the  past,  reeling  line  cutters  have  been  incorpo 
rated  into  deeelerator  systems  to  reduce  the  deploy¬ 
ment  velocity  of  the  main  parachute  system.  The  re¬ 
duced  deployment  velocity  is  achieved  by  allowing  the 
drogue  parachute  to  decelerate  the  payload  and  main 
parachute.  The  parachute  reefing  line  cutter  usually 
has  a  3-5  second  delay  between  drogue  parachute  de¬ 
ployment  and  main  parachute  deployment.  Since  the 
opening  shock  loading  is  significantly  decreased  during 
the  main  parachute  deployment  when  a  reeling  line 
c  utter  is  employed,  the  main  parachute  and  suspension 
system  may  be  fabricated  of  lower  strength  materials 
The  lower  strength  materials  cost  less  and  usually  oc¬ 
cupy  less  volume.  The  cost  and  volume  factors  are 
highly  critical  in  today's  aircraft  parachute  Hare  com¬ 
petition 

The  present  cost  of  commercial  reeling  line  cutlers 
is  prohibitively  high  with  respect  to  the  overall  function 
that  they  perform  and  the  total  cost  of  the  parachute 
flute.  I  he  parachute  reeling  line  cutter  consists  of  a  fir¬ 
ing  pin.  primer,  pyrotechnic  delay,  explosive  charge, 
knife,  anvil,  and  housing.  The  reeling  line  cutter  opera¬ 
tion  is  initiated  hy  pulling  the  tiring  pin,  which  func¬ 
tions  the  delay,  which  subsequently  forces  the  knife  to 
cut  the  reefing  lanyard  at  the  anvil.  One  such  reeling 
line  cutter  is  shown  and  described  in  l:.S.  Pat.  No. 
2.KV7.7VV,  entitled,  “Explosive  Cutter  for  Parachute 
Lines,"  which  issued  Aug.  4.  1V5V,  to  Joe  A  Stupian 

SUMMARY  Of  I  HI  INVENTION 

I  he  present  invention  relates  to  a  delayed  parachute 
disconnect  vv  hieh  releases  after  a  piston  travels  a  prede¬ 
termined  distance.  The  speed  at  which  the  piston  trav¬ 
els  is  determined  hy  an  orifice  which  permits  fluid  to 
escape  therethrough  I  he  fluid  opposes  piston  travel 
and  movement  is  controlled  by  the  si/e  of  the  orifice. 
Alter  a  predetermined  distance  of  travel,  the  piston  be¬ 
comes  disengaged  from  a  lanyard  and  it  is  this  disen¬ 
gagement  which  initiates  the  mam  parachute  opening. 
In  one  embodiment,  a  spring  is  provided  to  retain  the 
piston  in  a  forward  inactive  position  and  in  another  em¬ 
bodiment  a  shear  pin  prevents  unwanted  movement  of 
the  piston  until  a  predetermined  force  is  applied  to  the 
end  of  the  piston 

BRUT  DESCRIPTION  Ob  I  HI-  DRAWING 

HG  1  is  a  longitudinal  sectional  view  showing  a  pre¬ 
ferred  embodiment  of  the  present  invention. 

PIG.  2  is  a  sectional  view  similar  to  MG.  I  only  show¬ 
ing  a  lanyard  in  a  released  condition,  and 

FIG.  3  is  a  longitudinal  sectional  view  of  another  em¬ 
bodiment  of  the  present  invention. 

Dl  SC  RIPMON  Ob  Mil  PRbbbRKI  D 
I  MHODIMI  MS 

Referring  now  to  the  drawing,  there  is  shown  m  b'Ki 
I,  a  disconnect  assembly  having  a  cylindrical  housing 
II  which  is  closed  at  end  1 2  and  has  a  head  13  attached 
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to  the  otliei  etui.  Head  13  might  be  attached,  as  l>\ 
press-tilling,  sohlei mg.  welding,  ot  the  like,  ot  might  be 
tlucndcdly  attached  to  housing  II.  Piston  14  is  pto 
vided  and  has  an  enlarged  diameter  end  15  that  is  slid 
v  ably  fitted  in  the  boie  16  of  housing  II,  and  piston  14 
has  a  stem  17  which  is  slidably  mounted  m  bore  18  of 
head  13.  T  he  end  of  stem  17  has  a  partial  hall-socket 
IV  which  receives  a  ball  2 1  on  the  end  of  a  lanyard  22. 

I  he  dimensions  rtf  the  partial  hall-socket  IV  and  hall  21 
1,1  arc  such  that  when  they  are  engaged  and  when  the  end 
of  stem  17  is  within  bore  IK,  the  ball  is  locked  or  re¬ 
tained  in  ball-socket  IV. 

A  quantity  of  liquid  23,  such  as  a  50  percent  ethy  lone 
glycol-water  solution,  is  provided  within  bore  16  of 
1  s  housing  1 1  and  a  coil  spring  24  is  provided  to  bias  pis¬ 
ton  l4towardcnd  12  of  housing  1 1,  It  should  be  unde.', 
stood  that  other  fluids,  such  as  air  and  silicone  fluid 
may  also  be  used.  In  one  design  requirement  of  provid- 
ing  a  3-5  second  delay  period  between  initiation  and 
'  separation,  the  50  percent  ethylene  glycol-watet  solu¬ 
tion  provided  the  desired  delay  time,  with  silicons-  fluid 
providing  longer  delay  times  and  air  providing  verv 
short  delay  times.  An  orifice  25  is  provided  m  the  en- 
,s  larged  diameter  end  15  of  piston  14  and  permits  fluid 
23  to  pass  therethrough  when  piston  14  is  moved  m  a 
direction  to  compress  spring  24.  A  ring  sea!  20  is  pm 
vided  to  seal  stem  17  so  that  fluid  23  is  retained  within 
bore  16. 

in  Referring  now  to  b'Ki.  3  of  the  drawing,  tlicie  is 
shown  another  embodiment  of  the  present  invention 
wherein  stem  26  and  shaft  27  arc  provided  with  com¬ 
plementary  tapered  portions  2V  and  28,  icspectivcly . 
which  locks  stem  26  and  shaft  .*7  together  as  long  as 
is  they  aic  within  the  bore  18  of  head  13.  A  shear  pm  31 
retains  shafts  26  until  sufficient  force  is  applied  to  shea: 
pin  31  and  allows  movement.  I  bus  the  need  for  spring 

24,  which  is  used  in  the  embodiment  of  bit  i.  I  is  clinii 
tinted. 

OPERATION 

Referring  specifically  to  I'KiS.  1  and  2  ol  tile  draw 
mg.  spring  24  biases  piston  14  so  that  the  enlaiged  di¬ 
ameter  end  15  is  adjacent  end  12.  Ball  21  on  the  end 
45  of  lanyard  22  is  engaged  in  partial  ball-socket  IV  and 
Bins  connects  lanyard  22  with  stem  17.  I  poll  launch 
from  an  aircraft,  in  connection  vv  itli  a  parachute  assent 
hly.  tension  is  applied  to  lanyard  22  by  a  drogue  pain- 
chute  thereby  moving  piston  14  m  a  direction  to  com- 
-s°  press  spring  24.  Movement  of  piston  14  is.  howcvei. 
controlled  by  fluid  23  which  must  pass  through  orifice 

25.  I  hus  it  can  be  seen  lh.it  the  velocity  of  piston  14  is 
controlled  by  the  si/e  of  orifice  25.  As  hesl  shov>  n  m 
MG.  2  of  the  drawing,  when  the  end  of  stem  17  ,ron. 
beyond  the  end  of  head  13.  ball  21  is  released  f  ■ 
ball-socket  IV  and  this  release  is  used  to  nullah  in, 
main  parachute  opening 

In  the  embodiment  shown  in  bKi  3  of  the  di.ov  me. 
movement  of  shafts  26  and  27  is  prev  ented  hy  shear  pm 
31.  When  the  force  on  the  end  of  shaft  27  becomes  sul 
ficiently  large,  pin  31  shears  and  movement  of  shaft  2") 
causes  shall  26  to  move  Movement  of  shaft  26  m.  how  ■ 
ever,  controlled  by  fluid  23  which  must  pass  through 
orifice  25.  Stem  26  and  shall  27  remain  connected  until 
the  tapered  portions  28  and  2V  clear  head  13,  where 
upon  stem  26  and  shaft  27  sep.uate,  and  it  is  this  sepa¬ 
ration  that  initiates  the  mam  paiaehute  opening 
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ll  cun  thus  be  seen  that  the  present  invention  pro¬ 
vides  a  mechanical  parachute  disconnect  that  can  pro¬ 
vide  a  delay  time  of  3-5  seconds  between  drogue  para- 
chute  deployment  and  main  parachute  deployment 
Obviously  many  modifications  and  variations  of  the  s 
present  invention  arc  possible  in  the  light  of  the  above 
teachings.  It  is  therefore  to  be  understood  that  within 
the  scope  of  the  appended  elaims  the  invention  may  be 
practiced  otherwise  than  as  specifically  described. 

We  claim: 

I.  A  delayed  parachute  disconnect  comprising, 
a  housing  having  a  cavity  therein,  said  housing  being 
closed  at  one  end  and  partially  closed  at  the  oppo¬ 
site  end  by  a  head  having  a  bore  therein, 
a  quantity  of  fluid  within  said  cavity, 
a  piston  slidably  mounted  in  said  housing,  said  piston 
being  comprised  of  a  stem  having  a  partial  ball- 
socket  on  one  end  thereof  and  an  enlarged  diame¬ 
ter  portion  on  the  opposite  end  thereof,  said  en¬ 
larged  diameter  portion  being  movable  in  said  cav-  20 
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ity  and  said  end  having  a  partial  ball-socket  hen  ;• 
movable  in  said  bore, 

an  orifice  in  said  enlarged  diameter  poiiion  ><l  s.ml 
piston, 

a  spring  biasing  said  enlarged  diameter  poition  ol 
said  piston  toward  said  closed  end  of  said  housing, 
and 

a  lanyard  extending  in  said  bore  of  said  head  and  h.n 
ing  a  ball  on  one  end  engageable  with  said  partial 
ball-socket  on  said  stem,  said  ball  being  retained  in 
said  partial  ball-socket  by  the  surface  of  said  bore 
and  the  opposite  end  of  said  lanyard  being  connect¬ 
able  to  a  parachute  whereby  a  force  applied  to  said 
lanyard  moves  said  piston  at  a  velocity  controlled 
by  fluid  passing  through  said  orifice  thereby  pro¬ 
viding  a  delay  between  the  time  said  force  is  first 
applied  and  the  time  said  ball  clears  said  bore 
thereby  disconnecting  said  lanyard  from  said  stem. 
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157)  ABSTRACT 

A  process  for  increasing  the  heat  of  combustion  of  a 
metallic  oxide  td  be  used  in  a  pyrotechnic  composition 
comprising  dissolving  in  water  a  metallic  sulfate  and  a 
doping  material  which  is  a  lithinum  or  zirconium  com¬ 
pound  and  then  calcining  to  form  a  doped  metallic  ox¬ 
ide. 

5  Claims,  2  Drawing  Figures 
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PROCESS  FOR  PROMOTING  AN  OXIDE  FOR  USE 

IN  A  PYROTECHNIC  COMPOSITION 

GROSS  REFERENCE  TO  RELATED  APPLICATION 

U  S.  Pat  application  of  Charles  A  Lipscomb,  Jr.  and 
Treva  M.  Smith  entitled,  “Pyrotechnic  Composition 
Providing  Increased  Heat  of  Combustion,"  Ser.  No 
281,582,  filed  Aug.  17,  1972, 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  method  of  increas¬ 
ing  the  heat  of  combustion  of  an  oxide  which  is  to  he 
used  in  a  pyrotechnic  composition. 

Pyrotechnic  devices  are  widely  used  by  military  per¬ 
sonnel  and  contain  combustible  chemicals  which,  when 
ignited,  generate  a  flame,  flash,  infrared  radiation, 
smoke  or  sound  display,  or  combinations  of  these  ef¬ 
fects,  for  a  broad  variety  of  purposes.  Many  devices, 
particularly  the  smoke  and  illuminating  devices,  are 
comprised  of  a  fuel,  an  oxidizer  and  a  binder. 

Many  of  the  recent  improvements  in  pyrotechnic  de¬ 
vices,  such  as  flares,  have  been  centered  on  providing 
an  improved  binder  system.  For  example,  in  U  S  Pat. 
No.  3,41 1,964,  which  issued  Nov.  19,  1968,  to  Bernard 
E  Douda,  there  is  disclosed  an  illuminating  flare  com¬ 
position  comprised  of  a  fuel,  an  oxidizing  agent  and  a 
binder  comprised  of  an  epoxy  resin  and  a  polyglycol 
resin.  Little,  if  any,  work  has  been  done  on  improving 
an  oxidizer  for  use  in  a  pyrotechnic  composition. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  relates  to  a  process  for  increas¬ 
ing  the  heat  of  combustion  of  a  metallic  oxide  to  be 
used  in  a  pyrotechnic  composition.  In  particular,  the 
present  invention  provides  a  method  to  increase  the 
heat  of  combustion  of  zinc  oxide  and  ferric  oxide  which 
is  to  be  used  in  pyrotechnic  munitions  such  as  red  phos¬ 
phorus  smokes  and  hygroscopic  chloride  ( HC)  smokes. 

A  metallic  sulfate,  such  as  ferric  sulfate  or  zinc  sul¬ 
fate  is  dissolved  in  boiling  distilled  water  to  which 
about  I  to  5  percent,  by  weight,  of  a  doping  material 
has  been  added.  The  doping  material  is  a  compound  of 
either  lithium  or  zirconium.  The  solution  is  boiled  until 
it  becomes  pasty  in  consistency  and  then  the  pasty  solu¬ 
tion  is  calcined  at  a  temperature  of  between  600°  and 
1,000°  (.’.  to  form  a  doped  metallic  oxide, 

It  is  therefore  a  general  object  of  the  present  inven¬ 
tion  to  provide  a  process  for  increasing  the  heat  of 
combustion  of  a  metallic  oxide  to  be  used  in  pyrotech¬ 
nic  compositions. 

BRIEF  DESCRIPTION  OF  THF  DRAWING 

FIG  I  is  a  graph  showing  the  effect  of  preparation 
temperature  on  heat  of  combustion  of  ferric  oxide;  and 

FICi  2  is  a  graph  showing  the  effect  of  the  percentage 
of  dopant  on  heat  of  combustion  of  ferric  oxide. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

In  preparing  a  metallic  oxide  according  to  the  present 
invention,  prcweighed  nounts  of  metallic  sulfate  and 
the  selected  dopant  are  dissolved  in  distilled  water.  The 
metallic  sulfates  which  have  been  successfully  used  are 
ferric  sulfate,  ferrous  sulfate  and  zinc  sulfate  and  the 
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doping  materials  which  have  been  used  successfully  are 
lithium  hydroxide,  lithium  nitrate,  zirconium  sulfate 
and  zirconium  nitrate  The  solution  is  heated  to  boiling, 
and  heat  is  maintained  until  a  persistent  froth  forms 
and  the  solution  becomes  very  viscous,  The  solution  is 
then  transferred  to  crucibles  and  heated  in  a  furnace  at 
a  temperature  of  between  600°  and  1 ,000'’  C  for  be¬ 
tween  24  and  100  hours  until  calcining  is  complete 
It)  The  remaining  water  is  quickly  driven  off  at  this  tem¬ 
perature,  and  the  doped  metallic  sulfate  decomposes  to 
doped  metallic  oxide.  It  is  necessary  to  periodically  dis¬ 
turb  the  contents  of  the  crucible  to  permit  adequate 
5  venting  of  sulfur  dioxide  and  steam  decomposition 
products.  The  crucible  and  contents  are  then  removed 
from  the  furnace  and  allowed  to  stand  until  cooled  to 
ambient  conditions.  The  metallic  oxide  is  made  up 
largely  of  loosely  agglomerated  fine  particles  having  a 
20  size  of  about  0.5  to  1 .0  microns  and  these  agglomerates 
can  be  broken  up  with  a  mortar  and  pestel,  by  screen¬ 
ing,  or  by  other  appropriate  methods. 

The  following  examples  are  provided  in  o  der  to  illus- 
25  trate  the  present  invention 

EXAMPLE  I 

99  grams  of  zinc  sulfate  and  I  gram  of  zirconium  sul¬ 
fate  were  dissolved  in  100  ml  of  boiling  distilled  water 
30  The  solution  was  stirred  and  heated  until  the  solution 
was  reduced  to  40  ml  and  was  pasty  in  consistency  The 
pasty  solution  was  calcined  in  a  crucible  at  700°  C.  for 
about  100  hours  The  contents  of  the  crucible  were 
^  stirred  several  times  during  the  calcining  process  to 
permit  venting  of  sulfur  dioxide  and  other  gaseous 
products.  The  final  material  produced  was  white  in 
color  and  had  an  absolute  density  of  5  94  gm/cnv1,  as 
compared  with  5.58  gm/cm'1  for  unpromoted  zinc  ox- 
40  ide. 

EXAMPLE  II 

99  grams  of  ferric  sulfate  and  1  gram  of  zirconium 
sulfate  were  dissolved  in  300  ml  of  distilled  water  and 
5  the  solution  was  Killed  until  a  persistent  froth  forms 
and  the  solution  became  very  viscous  at  a  volume  of  be¬ 
tween  70  and  100  ml  This  viscous  solution  was  then 
stored  under  refrigeration  at  a  temperature  of  45°  F  for 
50  18  hours.  The  solution  was  then  transfeired  to  cruci¬ 
bles  and  placed  in  a  furnace  at  a  temperature  of  600° 
C.  for  24  hours.  The  remaining  water  was  quickly 
driven  off  and  the  doped  ferric  sulfate  decomposed  to 
^  doped  ferric  oxide.  The  contents  of  the  crucible  were 
periodically  disturbed  to  permit  adequate  venting  of 
sulfur  dioxide  and  steam  decomposition  products.  The 
crucible  and  contents  were  then  removed  from  the  fur¬ 
nace  and  cooled  at  ambient  room  temperature.  The 
60  FejOj  was  fine  oarticles  of  between  0.5  and  1 .0  micron 
in  size  and  was  basely  agglomerated.  The  agglomerates 
were  broken  up  by  screening. 

Referring  to  FIG.  1  of  the  drawing,  it  can  be  seen  that 
6<;  the  temperature  used  in  preparing  the  doped  ferric 
oxide  has  a  noticeable  effect  on  the  heat  of  combustion 
when  mixed  with  titanium  and  reacted.  The  reaction 
that  occurs  is: 
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VI i  4  Fc,0;.  ■"  3 NO  +  2Fc  (I) 

It  cun  ho  seen  that  ferric  oxide  prepared  at  a  temper 
ature  of  MIO“  ('  has  a  heat  of  combustion  of  ahmit 
1 .000  cul/gm.  while  ferric  oxide  prepared  at  a  tempera 
tare  of  1 .000"  (  has  a  heal  of  combustion  of  only 
almul  <>20  cul/gm. 

Referring  now  to  FIG.  2  of  the  drawing,  there  is 
shown  the  effect  of  dopant  concentration  on  the  heat 
of  reaction  that  occurs  in  the  chemical  equation  ( I ) 
shown  above.  When  no  dopant  is  used,  the  heat  of  com¬ 
bustion  is  about  760  cal/gm  (Preparation  temperature 
of  about  800°  C).  As  the  percent  of  doping  material  is 
increased,  the  heat  of  reaction  increases.  With  a  I  per¬ 
cent  lithium  doping  material,  the  heat  of  reaction  is 
about  850  cal/gm  and,  for  5  percent,  the  heat  of  com¬ 
bustion  increases  to  about  1,100  cal/gm.  For  corre¬ 
sponding  I  and  5  percent  of  zirconium  doping  material, 
the  heats  of  combustion  are  about  780  cal/gm  and 
1 ,050  cal/gm,  respectively. 

It  is  recognized  that  various  changes  may  be  made  to 
the  process  of  this  invention,  and  that  ingredients  other 
than  those  specifically  described  herein  may  be  em¬ 
ployed  in  its  practice  without  departing  from  the  spirit 
and  scope  of  the  invention. 

We  claim: 

I,  A  process  for  promoting  a  metallic  oxide  for  use 
in  a  pyrotechnic  composition  comprising, 

dissolving  in  distilled  water  between  about  95  and  99 


parts  by  weight  of  u  metallic  sulfate  selected  from 
the  group  consisting  of  ferric  sulfate,  ferrous  sul¬ 
fate,  and  zinc  sulfate  and  between  about  I  and  5 
parts  hv  weight  of  a  doping  material  selected  from 

s  the  group  consisting  of  lithium  hydroxide,  lithium 
nitrate,  zirconium  sulfate  and  zirconium  nitrate, 

then  heating  the  solution  containing  the  metallic  sul¬ 
fate  and  doping  material  until  the  solution  becomes 
pasty  in  consistency,  and 

l  n  then  calcining  at  a  temperature  of  between  about  600 
and  1,000  degrees  C.  to  produce  a  doped  metallic 
oxide. 

2.  A  process  for  promoting  a  metallic  oxide  for  use 
in  a  pyrotechnic  composition  as  set  forth  in  claim  I 

1 5  wherein  said  metallic  sulfate  is  ferric  sulfate  and  said 
doping  material  is  zirconium  sulfate. 

3.  A  process  for  promoting  a  metallic  oxide  for  use 
in  a  pyrotechnic  composition  as  set  forth  in  claim  I 
wherein  said  metallic  sulfate  is  zinc  sulfate  and  said 

20  doping  material  is  zirconium  sulfate. 

4.  A  process  for  promoting  a  metallic  oxide  for  use 
in  a  pyrotechnic  composition  as  set  forth  in  claim  1 
wherein  said  metallic  sulfate  is  ferric  sulfate  and  said 
doping  material  is  lithium  hydroxide. 

25  5.  A  process  for  promoting  a  metallic  oxide  for  use 

in  a  pyrotechnic  composition  as  set  forth  in  claim  I 
whetein  said  metallic  sulfate  is  ferric  sulfate  and  said 
doping  material  is  lithium  nitrate. 
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157)  ABSTRACT 

A  chemical  lighting  device  having  an  outer  cylindrical 
sleeve  of  light  transmitting  material  and  a  pair  of  inter¬ 
locking  frangible  ampoules  positioned  within  said 
outer  cylindrical  sleeve.  A  first  ampoule  containing  an 
activator  material  has  a  reduced  diameter  portion  that 
extends  into  a  second  ampoule  containing  a  chemilu¬ 
minescent  material.  The  first  ampoule  is  fuzed  to  the 
second  ampoule  and  closes  one  end  of  the  second  am¬ 
poule.  The  second  ampoule  is  provided  with  an  inden¬ 
tation  that  surrounds  the  reduced  diameter  portion  of 
the  first  ampoule  so  that  the  two  ampoules  can  be  bro¬ 
ken  simultaneously,  and,  upon  mixing  of  the  chemilu¬ 
minescent  material  and  the  activator  material,  light  is 
emitted  through  the  outer  sleeve. 

I  Claim,  2  Drawing  Figures 
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0HRMICA1.  LIGHTING  DEVICE  HAVING 
INTERLOCKING  AMPOULES 

CROSS-REFERENCE  TO  RELATED  APPLICATION 

Patent  application  of  Clarence  W.  Gilliam  and 
Thomas  N.  Hall  entitled,  “Chemical  Lighting  Device," 
Ser.  No.  2V5..T35,  filed  Oct.  5,  1972. 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  chemical  lighting 
device  and  more  particularly  to  a  chemical  lighting  de¬ 
vice  which  can  be  held  in  a  hand  and  readily  activated. 

Various  chemiluminescent  peraminoethylene  com¬ 
pounds  have  been  used  for  lighting  and  marking  pur¬ 
poses  One  such  use  is  described  in  U  S,  Pat.  No. 
3,239,406,  entitled,  “Chemiluminescent  Structures 
And  Their  Preparation,"  which  issued  Mar,  8,  1966,  to 
Donald  D  Coffman  and  Hilmer  E.  Winberg.  This  pa¬ 
tent  teaches  the  coating  of  flexible  material,  such  as 
plastic  strips,  with  tetrakis  (dimethylamino)  ethylene  to 
provide  a  nocturnal  marking  tape.  As  tetrakis  (dimeth¬ 
ylamino)  ethylene  becomes  luminescent  upon  expo¬ 
sure  to  air,  the  preparation  of  the  tape  is  made  under 
nitrogen  and  the  saturated  material  is  protected  from 
air  by  covering  with  polyethylene  film 

Another  group  of  chemiluminescent  compounds  are 
made  by  adding  a  fluorescer  to  an  oxalate-ester  com¬ 
pound  and  then  activating  the  mixture  with  an  oxidiz¬ 
ing  material.  U  S.  Pat.  No.  3,612,857,  entitled,  "Loca¬ 
tion  Marker  For  Producing  Luminous  Display,"  which 
issued  Oct.  12,  1971,  to  Dave  Beatty  and  James  Rein¬ 
hart,  describes  a  location  marker  which  is  a  cloth 
streamer  saturated  with  a  mixture  of  bis(  2,4,5  Trichlor- 
o-6-carbobutoxyphenyl)  oxalate,  anthracene  cyanacryl 
terpolymer,  and  bis( 2-ethy Ihexyl )  phthalate  in  ben¬ 
zene,  The  activator  fluid  used  to  activate  the  chemilu¬ 
minescent  mixture  is  hydrogen  peroxide  in  dimethyl 
phthalate. 

In  the  above-identified  patent  application,  a  chemical 
lighting  device  is  shown  and  described  which  Can  be 
held  in  the  hand  and  activated.  An  outer  cylindrical 
sleeve  of  light  transmitting  material  contains  first  and 
second  ampoules  which  are  kept  separated  in  the  cylin¬ 
drical  sleeve  One  ampoule  contains  a  chemilumi¬ 
nescent  material  and  the  second  ampoule  contains  an 
activator  fluid.  Each  ampoule  is  provided  with  a  re¬ 
duced  neck  portion  which  facilitates  breaking  the  am¬ 
poule.  When  both  ampoules  are  broken,  the  chemilu¬ 
minescent  material  and  activator  fluid  are  mixed  and 
light  is  obtained  and  transmitted  through  the  cylindri¬ 
cal  sleeve. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  relates  to  a  hand-held  chemi¬ 
cal  lighting  device  having  interlocking  ampoules  within 
an  outer  sleeve  of  light  transmitting  material,  One  am¬ 
poule  has  a  reduced  diameter  portion  which  extends 
into  a  second  ampoule  and  the  two  ampoules  are  fused 
together  so  that  the  first  ampoule  closes  the  second  am¬ 
poule  One  ampoule  contains  a  chemiluminescent  ma¬ 
terial  and  the  second  ampoule  contains  an  activator 
fluid,  and  when  the  ampoules  are  broken  and  the  mate¬ 
rials  are  mixed,  light  is  obtained  and  transmitted 
through  the  outer  sleeve.  A  weight,  such  as  a  cylindri- 


2 

cal  rod,  is  provided  in  one  ampoule  so  that  if  a  device 
is  launched  from  a  launcher,  the  weight  will  break  the 
other  ampoule  to  allow  the  materials  to  mix. 

It  is  therefore  a  general  object  of  the  present  inven- 
5  lion  to  provide  an  improved  chemical  lighting  device 
which  can  be  activated  manually  by  hand  or  which  can 
be  automatically  activated  during  launch. 

BRIEF  DESCRIPTION  OF  THE  DRAWING 

to  FIG.  1  is  a  longitudinal  sectional  view  of  a  preferred 
embodiment  of  the  present  invention;  and 

FIG  2  is  a  longitudinal  sectional  view,  similar  to  FIG. 
I,  having  a  weight  therein  for  breaking  a  frangible  am¬ 
poule. 

* 5  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

Referring  now  to  the  drawing,  there  is  shown  a  tubu¬ 
lar  outer  sleeve  1 1  made  of  a  material  which  will  trans- 
20  mit  light,  such  as  clear  radiation-crossed-linked  poly- 
olefinic  plastic  tube.  Two  ampoules  12  and  13  of  fran¬ 
gible  material,  such  as  glass,  are  positioned  within  outer 
sleeve  11.  Ampoule  13  has  a  reduced  diameter  portion 
14  that  extends  into  ampoule  12  and  the  shoulder  15 
2$  of  ampoule  13  is  fuzed  by  heating  to  ampoule  12  so  that 
ampoule  12  is  sealed.  Ampoule  12  is  provided  with  a 
reduced  diameter  portion  16,  which  might  also  be 
scored  to  facilitate  breakage,  and  this  reduced  diame¬ 
ter  portion  16  is  positioned  opposite  to  the  reduced  di- 
30  ameter  portion  14  of  ampoule  13  so  that  breakage  of 
ampoule  12  at  reduced  diameter  portion  16  will  also 
cause  breakage  of  portion  14  of  ampoule  13. 

Ampoule  12  contains  a  chemiluminescent  material 
17  which,  by  way  of  example,  might  be  a  mixture  of  an 
■'5  oxalate  ester,  such  as  bis(2.4,5-trichloro-6-carbopcn- 
toxyphenyl)  oxalate,  and  a  fluorescer,  such  as  9.10,- 
bis(phenylethynl)  anthracene.  Ampoule  13  contains  an 
activator  18,  such  as  hydrogen  peroxide. 

When  it  is  desired  to  activate  the  chemical  lighting 
40  system  described  herein,  sleeve  1 1  is  bent  in  *he  region 
of  reduced  diameter  portion  16  and  ampoules  12  and 
13  will  break  at  about  the  same  time.  Mixing  of  the  che¬ 
miluminescent  material  and  the  activator  produces 
light  that  passes  through  sleeve  11. 

5  Referring  now  to  FIG.  2  of  the  drawing,  there  is 
shown  an  embodiment  of  the  invention  which  is  de¬ 
signed  to  activate  the  lighting  system  upon  firing  from 
a  launcher.  A  weight  19  which,  by  way  of  example, 
might  be  a  cylindrical  glass  rod,  is  provided  within  am¬ 
poule  12  and,  upon  launching,  the  inertia  of  weight  19 
causes  ampoule  13  to  strike  weight  19  which  breaks 
ampoule  13  and  permits  the  chemiluminescent  mate¬ 
rial  17  and  activator  18  to  mix. 

,,  It  can  thus  be  seen  that  the  present  invention  pro- 
'  vides  an  improved  chemical  lighting  device  having  in¬ 
terlocking  ampoules  which  can  be  broken  simulta¬ 
neously  to  permit  mixing  of  the  chemical  therein.  Also, 
one  ampoule  can  be  broken  during  launch  to  permit 
^  mixing  of  chemicals. 

Obviously  many  modifications  and  variations  of  the 
present  invention  are  possible  in  the  light  of  the  above 
teachings.  It  is  therefore  to  be  understood,  that  within 
the  scope  of  the  appended  claims,  the  invention  may  be 
practiced  otherwise  than  as  specifically  described. 

I  claim: 

1.  A  chemiluminescent  light  device  comprising, 

an  outer  sleeve  of  light  transmitting  material, 
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first  and  second  frangible  ampoules  positioned  in  said 
outer  sleeve  and  fused  together  with  said  first  fran¬ 
gible  ampoule  providing  a  closure  for  one  end  of 
said  second  ampoule  and  said  first  ampoule  having 
a  reduced  diameter  portion  extending  into  said  sec-  5 
ond  ampoule,  said  second  ampoule  having  a  re¬ 
duced  diameter  portion  surrounding  said  reduced 
diameter  portion  of  said  first  ampoule,  said  re¬ 
duced  diameter  portion  of  said  second  ampoule 
being  scored  to  break  upon  flexure  of  said  outer  10 


4 

sleeve  whereby  said  reduced  diameter  portion  of 
said  first  frangible  ampoule  will  also  break, 
a  chemiluminescent  fluid  in  one  of  said  frangible  am¬ 
poules,  and 

activator  fluid  in  said  other  frangible  ampoule,  said 
chemiluminescent  fluid  and  said  activator  fluid 
being  mixed  upon  breakage  of  said  first  and  second 
frangible  ampoules. 
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(57]  ABSTRACT 

An  ignition  device  having  an  open-ended  case  with  a 
primer  closing  one  end  and  a  nozzle  closing  the  oppo¬ 
site  end.  An  orifice  is  provided  in  the  nozzle  and  the 
orifice  is  closed  by  a  frangible  disk  attached  to  the 
outer  end  of  said  nozzle.  An  ignition  pellet  is  con¬ 
tained  in  said  case  adjacent  said  nozzle  and  detonation 
of  said  primer  ruptures  said  frangible  disk  and  ignites 
said  ignition  pellet. 
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JET  IGNITION  DEVICE  FOR  A  PYROTECHNIC 
FUZE 

CROSS  REFERENCE  TO  RELATED  APPLICATION 

5 

U.  S.  application  of  Carroll  Abel,  John  R.  Clifton, 
and  James  R.  Lueking,  entitled,  VARIABLE  DELAY 
FUZE  FOR  AIRCRAFT  PARACHUTE  FLARE,  Ser. 

No.  769,999,  filed  Oct.  23,  1968,  and  now  U  S.  Pat. 

No.  3,712,232.  ‘  10 

BACKGROUND  OF  THE  INVENTION 

i'he  present  invention  relates  to  a  jet  ignition  system 
and  more  particularly  to  an  ignition  system  for  a  pyro¬ 
technic  item,  such  as  an  aircraft  parachute  flare.  u 

tn  the  above-referenced  patent  application,  there  is 
shewn  a  device  for  igniting  a  delay  faze  in  an  aircraft 
parachute  flare.  A  primer  is  positioned  in  one  end  of  a 
holder  and  an  ejection  plunger  is  positioned  in  the  op¬ 
posite  end.  The  ejection  plunger  contains  a  quantity  of  20 
black  powder  and  has  a  pointed  forward  end  and  has 
a  passageway  so  that  heat  and  flame  from  a  burning  of 
the  black  powder  can  pass  into  the  forward  end  and 
exit  through  a  plurality  of  holes  in  the  pointed  end. 
Detonation  of  the  primer  drives  the  ejection  plunger  25 
into  a  delay  fuze  and  simultaneously  ignites  a  fixed 
delay  which  subsequently  ignites  the  black  powder. 

The  device  shown  and  described  in  the  above- 
referenced  pater.t  application  has  several  disadvan¬ 
tages.  The  pointed  ejection  plunger  was  required  to  hit  30 
the  center  of  the  delay  fuze  in  order  to  insure  reliable 
ignition  and  thus  accurate  positioning  of  the  ignition 
device  was  necessary.  Also  ffie  pyrotechnic  delay  ele¬ 
ments  and  the  black  powder  was  very  susceptible  to 
moisture  intrusion  which  caused  excessive  delay  times  35 
and  duds. 

SUMMARY  OF  THE  INVENTION 

A  cylindrical  case  is  provided  and  has  a  center  bore 
therethrough.  A  primer  closes  the  aft  end  of  the  case  40 
and  a  nozzle  closes  the  forward  end  of  the  case.  The 
nozzle  is  provided  w  ith  an  orifice  whose  length  is  partly 
tapered  and  an  ignition  pellet  is  positioned  in  the  center 
bore  adjacent  the  nozzle.  The  orifice  is  closed  with  a 
frangible  disk  that  is  attached,  as  by  adhesive,  to  the  4$ 
front  face  of  the  nozzle. 

It  is  therefore  a  general  object  of  the  nresent  inven¬ 
tion  to  provide  an  improved  ignition  device  for  igniting 


a  pyrotechnic  fuze. 

BRIEF  DESCRIPTION  OF  THE  DRAWING 

FIG.  I  is  an  end  view  of  a  preferred  embodiment  of 
the  present  :nvcntion;  and 
FIG.  2  is  a  sectional  view  taken  on  line  2 — 2  of  FIG. 

1. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

Referring  now  to  the  draw  ing,  there  is  shown  a  case 
1 1  having  a  central  bore  12  therethrough,  and  a  primer 
!3  closes  the  aft  end  of  case  1 1.  A  nozzle  14  is  attached 
to  the  forward  end  of  case  11  by  crimping.  As  best 
shown  in  FIG.  2  of  the  drawing,  nozzle  14  is  provided 
with  an  orifice  15  that  has  a  flared  portion  16  and  an 
ignition  pellet  17  is  contained  in  here  12  adjacent  noz¬ 
zle  14.  A  frangible  disk  18  is  attached,  as  by  cemerting, 
to  the  front  face  of  nozzle  14  thereby  closing  bore  12 
ti  prevent  any  moisture  from  entering  and  affecting  ig¬ 
nition  pellet  17.  By  way  of  example,  case  1 1  might  hr 
aluminum,  nozzle  14  might  he  brass  and  disk  18  might 
be  plastic,  such  as  polyester  film.  Ignition  peilct  17 
might  be  comprised  of  powdered  magnesium  and  t;f- 
lon. 

OPERATION 

In  operation,  a  firing  pin  detonates  primer  13  and  the 
pressure  and  flame  from  primer  13  ruptures  frangible 
disk  18.  The  flame  from  primer  13  also  ignites  ignition 
pellet  17,  and  the  hot  gases  and  flame  generated  by  the 
burning  of  ignition  pellet  17  are  directed  outwardly 
through  orifice  15  of  nozzle  14  and  arc  used  to  ignite 
a  pyrotechnic  delay  clement. 

Wc  claim: 

1.  An  ignition  device  for  a  pyrotechnic  fuze  compris¬ 
ing, 

a  case  having  a  central  bore  therethrough, 
a  primer  closing  one  end  of  said  central  bore, 
a  nozzle  crimped  to  the  other  end  and  closing  said 
central  bore,  said  nozzle  having  a  circular  orifice  in 
the  forward  end  thereof  and  an  outwardly  extend¬ 
ing  flared  portion  in  the  aft  end  thereof, 
an  ignition  pellet  positioned  in  said  central  bore  adja¬ 
cent  said  Hared  portion  of  said  nozzle,  and 
a  frangible  disk  attached  to  the  outer  end  of  said  noz¬ 
zle  and  closing  said  circular  orifice  of  said  nozzle. 
***** 
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PYROTECHNIC  COMPOSITION  FOR 
GENERATING  LEAD  BASED  SMOKE 

GOVERNMENT  inti-rest 

I  he  invention  herein  describe-.;  nmv  be  manufac¬ 
tured  and  used  by  or  for  The  Government  of  the  United 
States  of  America  for  governmental  purposes  without 
the  payment  of  any  royalties  thereon  or  therefor. 

BACKGROUND  OF  THE  INVENTION 

Various  types  of  pyrotechnic  compositions  capable 
of  providing  clouds  of  smoke  upon  combustion  are  well 
known  as  are  pyrotechnic  compositions  containing  sil¬ 
ver  iodate  which  upon  combustion  produce  silver  io¬ 
dide  nuclei  which  if  properly  introduced  into  the  ap¬ 
propriate  cloud  may  increase  rainfall,  make  hail  forma¬ 
tion  more  difficult,  or  disperse  supercooled  fog.  The 
technique  of  seeding  undercooled  clouds  is  known. 
Two  widely  used  artificial  ice  nuclei  are  dry  ice  (solid 
carbon  dioxide )  used  successfully  for  cloud  modifica¬ 
tion  by  Schaefer  in  1946,  and  silver  iodide  whose  excel¬ 
lent  activity  was  discovered  by  Vonnegut  in  1947.  The 
use  of  silver  iodide  as  a  seeding  material  is  based  on  its 
property  of  acting  as  freezing  nuclei  at  relatively  high 
temperatures,  namely  between  -4°  C.  and  -5°  C..and 
of  turning  under-.-ooled  clouds  into  ice  particles  Here¬ 
tofore  only  \crv  few  substances  have  become  known 
which  have  nucleus  properties  similar  to  silver  iodide. 
,uch  as  lead  iodide.  I  hc  generation  of  silver  iodide  re¬ 
mains  comparatively  expensive.  However,  the  genera¬ 
tion  ol  I  -.u'  based  nuclei  hv  pyrotechnic  means  has 
never  been  too  successful  and  therefore  has  not  pro¬ 
duced  re- tilts  comparable  to  silver  iodide  smokes.  The 
present  mv-ntion  provides  a  pyrotechnic  composition 
which  not  only  produces  lead-based  freezing  nuclei 
w  hich  show  excellent  ice  forming  activity,  but  the  ma- 
n  -ial  is  fuirlx  inexpensive. 

MM  ARY  Of-  THE  INVENTION 

I  hi-  •'Hum  'elates  to  improved  pyrotechnic  tom- 
o.isit'oiis  Mali-  pailiciilarly,  to  a  pyrotechnic  which 
.■nun  co-thustion  yields  a  lead-based  active  nuclei 
which  I’  s  application  in  artificially  influencing  the 
weather 

I  he  genei.it  purpose  of  this  invention  is  to  provide  a 
pwoteihin  composition  which  is  comparable  to  or 
i-  net  tl-an  other  pyrotechnic  compositions  which 
upon  t oat I'uslm.i  yield  by-products  which  show  im- 
piovcd  fice/ing  nuclei  activity.  Another  object  is  to 
provide  ■  pyrotechnic  which  is  economical  to  prepare 
and  safe  to  handle 

DESCRIPTION  OF  THE  INVENTION 

I  he  present  invention  is  for  a  composition  compris¬ 
ing  a t  least  two  oxidizers,  one  an  alkali  iodate  and  the 
other  lead  'date,  a  nonmetallic  fuel,  and  a  hinder 
which  contains  no  halogens  other  than  iodine 

I  he  a  I  k  a 1 1  iodate  used  includes  potassium,  cesium, 
sodium  and  rubidium  iodate.  The  preferred  fuel  is 
boron  w  l.u  h  is  safe  and  does  not  tend  to  form  more  en¬ 
ergetic  bonds  with  iodine  than  with  oxygen.  Other  met¬ 
als  which  may  ho  used  are  aluminum  or  magnesium; 
also,  others  which  do  not  tend  to  form  more  energetic 
bonds  with  iodine  than  with  oxygen  The  preferred 
bindei  is  -poxy  resin  It  is  necessary  to  aid  in  the  con 
solidatnm  of  the  composition  if  pelletizing  is  desired  It 
is  import. -itt  to  this  composition  that  the  hinder  used 


contain  no  halogens  other  than  iodine.  Other  halogens 
may  reduce  the  efficiency  of  this  composition.  The  pre 
ferred  formulation  is  accomplished  by  maintaining  an 
alkali  metal  to  lead  mole  ratio  between  I  I  and  20;  I . 
s  Sufficient  fuel  is  added  to  react  with  the  oxygen  present 
in  the  composition  but  is  not  necessarily  required  as  the 
composition  will  function  with  less.  It  is  not  necessaiy 
that  a  stoichiometric  quantity  of  fuel  be  used,  but  it  is 
tecommended  that  no  more  than  twice  this  amount  be 
10  used.  The  quantity  of  binder  is  that  needed  to  mix  the 
materials  needed  to  compact  into  a  solid  grain. 

Upon  combustion  the  present  improved  pyrotechnic 
compositions  yield  lead  iodide-alkali  metal  iodide  com¬ 
plexes.  It  is  postulated  that  by  forming  the  alkali  iodide 
ES  the  lead  iodide  formed  is  chrmically  and  physically 
protected  by  chemically  bonding  the  metallic  iodides  as 
double  base  salts  or  by  physically  forming  a  protective 
layer  around  the  lead  iodide  in  the  flame  and/or  upon 
cooling  to  the  solid  state,  i.e.,  smoke  particles.  This 
20  protection  is  believed  to  prevent  the  oxidation  of  the 
lead  iodide  formed  in  the  flame  and/or  when  contact 
with  atmospheric  oxygen  occurs. 

The  following  examples  better  illustrate  this  inven¬ 
tion  but  should  not  be  considered  as  limiting. 


EXAMPLE  1 


Per.ent  h\  weight 
4 }«  “ 
3“  I* 


Ingredient* 

I.e  ad  iodate 
Potassium  iodate 
Boron 

30  PpoxN  resin  hinder 

fne  inverse  burn  rate  -4  3  see*' 


The  nucleation  efficiency  i  nuclei  per  gram  of  com 
position)  is  as  follows: 

3H  -6°  C.,  5.6  X  10" 

-7”  C  ,  6.2  x  10" 

-0.7°  CJv  10“ 


EXAM  PI  E  II 


40  Ingredients 
I  ead  iodate 
Potassium  iodate 
Huron 

l-pow  lesm  hinder 
I  he  inverse  bum  rate  4  t  sec 'he  h 

4 1, 

I  ht-  nucleation  efficiency 
position )  is  as  follows 
•  6.5°  U  .  2  2  x  10" 

—  ■’.5°  C  ..  3  2  x  10" 

-10  .V  C  ,  1.2  x  H'ri 


PcKfnt  h>  weigh! 

.‘'o  ' 

XV  f, 

s : 


nuclei  per  gram  of  mm- 


EXAMP'  I  III 


Ingrtdienls 
Lead  iodate 
Boron 

^  i-.poX)  resin  bindei 

I  he  inverse  hum  rale 


Percent  h>  weight 
: 

h  K 
b  U 


The  nucleation  efficiency  .  nuclei  per  gram  of  com¬ 
position  )  is  as  follows. 

-9°  C  .  1.4  x  10" 


F.XAMPI 

Ingredients 
l  end  iodate 
Potassium  iodate 
Boron 
Ciilsomte 
hpo*\  hinder 

I  he  inverse  burn  rate  - ;  I  see  mu  h 


Percent  hv  weight 
2b  2 
SV  b 
4  • 


76 


3,769,107 


3 


EXAMPLE  V 


Ingredients 

Percent  by  weight 

1  ead  toddle 

41.0 

Potassium  uxiate 

31.3 

Magneiium 

21,3 

l:ptmy  re*m  hinder 

EXAMPLE  VI 

6  0 

Ingredients 

Percent  hy  weight 

l  cud  iodute 

40  O 

Potassium  iodute 

46.2 

Boron 

7  K 

Epoxy  hinder 

EXAMPLE  VII 

6  0 

Ingredients 

Percent  by  weight 

Lead  iodate 

62  6 

Potassium  iodute 

24.1 

Boron 

7  3 

Epoxy  hinder 

6.0 

The  nucleation  activity  of  Examples  VI  and  VII  were 
about  the  same  as  those  for  Example  I  above. 

All  of  the  Examples  (I  -  VII)  were  prepared  by  dis¬ 
solving  the  epoxy  resin  and  curing  agent  which  is  used 
with  the  epoxy  in  acetone.  The  other  ingredients  are 
added  while  agitating  until  a  homogeneous  mixture  was 
obtained.  The  acetone  was  then  removed  by  vacuum 
and  the  composition  pressed  into  cylinders  of  predeter¬ 
mined  size  and  cured.  When  burned,  these  composi¬ 
tions  produce  smokes  ranging  from  white  to  pink  in 
color.  The  compositions  show  good  nuclei  activity  at 
temperatures  ranging  from  -1°  to  -10°  C. 

The  preferred  epoxy  resin  system  is  DER  321,  which 
may  br  obtained  from  Dow  Chemical  Company.  It  is  a 
liquid  having  an  epoxide  equivalent  of  187  -  IV3; 
average  molecular  weight  350  -  400  and  viscosity  at 
25°  C.  of  I  1 ,000  -  16,000  centipoises.  It  is  a  reaction 


4 

product  of  Bisphcnol  A  and  epichlorohydrin  to  which 
is  added  about  10  weight  percent  butyl  glycidyl  ether 
as  a  reactive  diluent.  It  is  cured  with  about  1 1  parts  by 
weight  to  100  parts  of  the  resin/diluent  combination  of 
3  a  conventional  curing  agent,  such  as  diethylene  tri- 
amine.  Epoxy  resins  were  found  to  be  the  best  binders 
because  they  give  a  longer,  more  stable  shelf  life  to  the 
composition 

Use  of  this  lead  based  composition  in  pyrotechnic 
ll)  generators  for  cloud  seeding  experiments  has  shown 
that  the  ice  forming  efficiency  is  equal  to  or  better  than 
that  of  silver  and  much  less  expensive.  These  pyrotech¬ 
nic  devices  are  either  fired  from  the  ground  or  from  air- 
1 5  planes  as  they  fly  into  the  preselected  clouds.  Because 
the  crystal  of  lead  complex  formed,  like  the  silver  io¬ 
dide  used  in  the  prior  art,  is  similar  to  that  of  ice,  it  acts 
as  a  seed  for  the  growth  of  ice  crystals  in  a  supercooled 
cloud. 

20  The  boron  and  other  nonmetals  such  as  silicon  offer 
greater  safety  in  manufacturing  as  well  as  much  better 
storage  properties  and  resistance  to  moisture  degrada¬ 
tion. 

What  is  claimed  is: 

25  1.  A  pyrotechnic  composition  comprising  the  follow¬ 

ing: 


Ingredients 

Percent  h\  weight 

Lead  icdate 

23  -  65 

Potassium  iodate 

25  •  60 

Boron 

4  -  K 

Epoxy  resin 

6  ••  * 

2.  The  composition  of  claim  1  to  which  giisonite  is 
added  in  a  percent  by  weight  ranging  from  3  -  4.  as 

needed  for  desired  burning  rale. 

35  *  *  *  *  * 
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dCViCC  haV,ng  an  ou'"  cylindrical 
sleeve  of  light  transmitting  material  and  first  and  <ec- 

ond  frangible  ampoules  positioned  within  said  outer 

cv  !Hf -Ca  *  CeVe  {lnd*n,ions  are  Provided  in  the  outer 

in  theevVnJCeVf  lh°  amPou)”  >cpantlej  ' 

m  the  cylindrical  sleeve.  One  ampoule  contains  a  che¬ 
miluminescent  material  and  ,)le  other  ampoule  con- 

LaenKanKaC!!Vat0rurnatCrial'  The  can  be  bro¬ 

ken  by  bending  the  outer  cylindrical  sleeve  and  light  is 

—*  ~  » 
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[ 


PATENTEDOCI  \3Torj 


3,764,796 


CHEMICAL  LIGHTING  DEVICE 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  chemical  lighting 
device  and  more  particularly  to  a  chemical  lighting  de¬ 
vice  which  can  be  held  in  a  hand  and  readily  activated. 

Various  chemiluminescent  pcraminoethylene  com¬ 
pounds  have  been  used  for  lighting  and  marking  pur¬ 
poses.  One  such  use  is  described  in  U,  S.  Pal. 
3,239,406,  entitled,  “Chemiluminescent  Structures 
And  Their  Preparation,"  which  issued  Mar.  8,  1966,  to 
Donald  D,  Coffman  and  Hilmer  E.  Winberg.  This  pa¬ 
tent  teaches  the  coating  of  flexible  material,  such  as 
plastic  strips,  with  tetrakis  (dimethylamino)  ethylene  to 
provide  a  nocturnal  marking  tape.  As  tetrakis  (dimeth¬ 
ylamino)  ethylene  becomes  luminescent  upon  expo¬ 
sure  to  air,  the  preparation  of  the  tape  is  made  under 
nitrogen  and  the  saturated  material  is  protected  from 
air  by  covering  with  polyethylene  film. 

Another  group  of  chemiluminescent  compounds  are 
made  by  adding  a  fluoresccr  to  an  oxalate-ester  com¬ 
pound  and  then  activating  the  mixture  with  an  oxidiz¬ 
ing  material.  U.  S.  Pat.  3,612,857,  entitled,  “Location 
Marker  For  Producing  Luminous  Display,"  which  is¬ 
sued  Oct.  12,  1971,  to  Dave  Beatty  and  James  Rein¬ 
hart,  describes  a  location  marker  which  is  a  cloth 
streamer  saturated  with  a  mixture  of  bis(  2,4,5  Trichlor- 
o-6-carbobutoxyphenyl)  oxalate,  anthracene  cyanacryl 
terpolymer.  and  bis(2-ethylhexyl)  phthalate  in  ben¬ 
zene.  The  activator  fluid  used  to  activate  the  chemilu¬ 
minescent  mixture  is  hydrogen  peroxide  in  dimethyl 
phthalate. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  relates  to  a  chemical  lighting 
device  which  can  be  held  in  the  hand  and  which  can  be 
readily  activated.  An  outer  cylindrical  sleeve  of  light 
transmitting,  material  contains  first  and  second  am¬ 
poules  which  are  kept  separated  in  the  cylindrical 
sleeve.  One  ampoule  contains  a  chemiluminescent  ma¬ 
terial  end  the  second  ampoule  contains  a  activator 
fluid.  Each  ampoule  is  provided  with  a  reduced  neck 
portion  which  facilitates  breaking  the  ampoule.  When 
both  ampoules  are  broken,  the  chemiluminescent  ma¬ 
terial  and  activator  fluid  are  mixed  and  light  is  obtained 
and  transmitted  through  the  cylindrical  sleeve.  As  che¬ 
miluminescent  material  deterioates  when  even  very 
small  amounts  of  moisture  are  present,  the  sealing  of 
the  chemiluminescent  material  in  a  glass  ampoule  pre¬ 
vents  such  deterioration  and  permits  long  shelf  life. 

It  is  therefore  a  general  object  of  the  present  inven¬ 
tion  to  provide  a  chemical  lighting  device  which  can  be 
readily  activated. 

BRIEF  DESCRIPTION  OF  THE  DRAWING 

FIG.  I  is  a  longitudinal  sectional  view  of  a  preferred 
embodiment  of  the  present  invention,  and 

FIG.  2  is  a  longitudinal  sectional  view  of  another  em¬ 
bodiment  of  the  present  invention. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 
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Referring  now  to  the  drawing,  there  is  shown  a  tubu¬ 
lar  outer  sleeve  1 1  having  glass  ampoules  1 2  and  1 3  po¬ 
sitioned  therein.  Sleeve  II  is  made  of  material  which 
will  transmit  light  such  as  clear  radiation-crossed- 
linked  polyolefinie  plastic  tube.  The  ends  of  sleeve  12 
have  been  flattened  by  applying  heat  and  pressure  to 
form  flat  ends  14  and  15  that  serve  to  retain  ampoules 

12  and  13  within  sleeve  II,  Referring  now  to  FIG  1  of 
the  drawing,  it  can  be  seen  that  sleeve  1 1  is  provided 
with  a  reduced  diameter  portion  lo  which  prevents  am¬ 
poules  12  and  13  from  moving  together  and  be  suscep¬ 
tible  to  breaking.  Ampoule  12  is  retained  between  flat 
end  14  and  reduced  diameter  portion  16  and  ampoule 

13  is  retained  between  flat  end  15  anJ  reduced  diame¬ 
ter  portion  16.  By  way  of  example,  sleeve  11  might  be 
of  a  heat  shrinkable  material  and  reduced  diameter 
portion  16  can  be  formed  by  applying  heat  to  sleeve  11. 
in  FIG.  2  of  the  drawing,  two  reduced  diameter  por¬ 
tions  17  and  18  are  provided  to  retain  ampoules  12  and 
13  in  position.  The  space  21  inside  reduced  diameter 
portion  16  and  the  space  22  between  reduced  diameter 
portions  17  and  18  serves  as  a  mixing  area  when  am¬ 
poules  12  and  13  arc  broken  and  the  fluids  therein  are 
released.  Ampoules  12  and  13  are  provided  with  necks 
23  that  facilitate  breaking  the  ampoules. 

Ampoule  12  contains  a  chemiluminescent  material 
which,  by  way  of  example,  might  be  a  mixture  of  an  ox¬ 
alate  ester,  such  as  bis(2,4,5-trichloro-6-carhopentox- 
yphenyl)  oxalate,  and  a  fluorescer,  such  as  9,10.- 
bis(phenylethynl)  anthracene.  Ampoule  13  contains  an 
activator,  such  as  hydrogen  peroxide. 

When  it  is  desired  to  activate  the  chemical  lighting 
system  described  herein,  sleeve  11  is  bent  first  in  the 
region  of  the  neck  23  of  ampoule  12  to  break  ampoule 
12  and  then  in  the  region  of  the  neck  of  ampoule  13  to 
break  ampoule  13.  Mixing  of  the  chemiluminescent 
material  and  the  activator  produces  light  that  passes 
through  sleeve  11. 

We  claim: 

1.  A  chemiluminescent  light  device  comprising, 

an  outer  cylindrical  sleeve  of  light  transmitting  mate¬ 
rial  having  flat  end  portions  and  first  and  second 
reduced  diameter  portions  between  said  flat  end 
portions, 

first  and  second  frangible  ampoules  positioned  in  said 
outer  cylindrical  sleeve,  one  of  said  ampoules  being 
positioned  between  one  flat  erd  portion  and  said 
first  reduced  diameter  portion  and  the  other  of  said 
ampoules  being  positioned  between  the  other  flat 
end  portion  and  said  second  reduced  diameter  por¬ 
tion, 

a  chemiluminescent  fluid  in  said  one  frangible  am¬ 
poule,  and 

activator  fluid  in  said  other  frangible  ampoule. 

2.  A  chemiluminescent  light  device  as  set  forth  in 
claim  1  wherein  said  frangible  ampoules  are  glass. 

3.  A  chemiluminescent  light  device  as  set  forth  in 
claim  1  wherein  said  frangible  ampoules  have  a  neck 
portion  to  facilitate  breakage. 
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1571  ABSTRACT 

An  illuminating  round  having  propulsion  means  and  a 
flare  composition,  and  means  for  deploying  a  para¬ 
chute  upon  ignition  of  the  flare  composition.  The  for- 
ward  end  of  the  round  is  configured  for  low  drrg  and 
means  arc  provided  for  attaching  ah  auxiliary  part 
which  provides  for  high  drag  during  propulsion  of  the 
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ILLUMINATING  ROUND  HAVING  DUAL  RANGE 
CAPABILITY 

STATEMENT  OF  GOVERNMENT  INTEREST 

The  invenlion  described  herein  may  be  manufac¬ 
tured  and  used  by  or  for  the  Government  ol‘  the  United 
States  of  America  for  governmental  purposes  without 
the  payment  of  any  royalties  thereon  or  therefor. 

BACKGROUND  OF  THF.  INVENTION 

The  present  invention  relates  to  an  illuminating 
round  which  can  be  fired  from  a  hand-held  weapon, 
such  as  a  grenade  launcher,  and  more  particularly  to  an 
illuminating  round  having  dual  range  capability  pro¬ 
vided  by  a  low  drag  and  a  high  drag  configuration. 

Various  devices  are  provided  on  projectiles  and  mis¬ 
siles  to  control  either  their  range  or  rate  of  descent. 
While  parachutes  are  most  frequently  used  to.  retard 
descent  of  fulling  objects,  rotor  and  speed  brakes  arc 
also  used  as  retarding  devices.  An  example  of  a  speed 
brake  is  shown  in  U.  S  Pat.  No  3,047,259.  entitled 
“Speed  Brake  Retarding  Mechanism  For  An  Air- 
Dropped  Store,"  which  issued  July  31,1 962,  to  George 
J.  Tatnall  and  Albert  F.  Searcelli.  In  this  patented  de¬ 
vice,  a  ballistic-shaped  cylindrical  store  is  used  and  the 
speed  brake  is  comprised  of  a  plurality  of  blades  which 
arc  individually  pivoted  about  pins  disposed  near  the 
outer  circumference  of  the  store.  Spring  means  are  pro¬ 
vided  for  opening  the  blades,  and  a  flexible  screen  is  at¬ 
tached  to  the  blades  for  increasing  drag. 

An  example  of  a  rotor  device  is  shown  in  U.  S.  Pat. 
No,  3,057,589,  entitled,  “Aerial  Device  Having  Rotor 
For  Retarding  Descent,"  which  issued  Oct  9,  1962.  to 
Derek  J.  Nutkins  and  Clifford  B.  Packard.  In  this  rotor 
device,  a  plurality  of  blades  are  connected  to  the  rear 
portion  of  a  cylindrical  body.  The  blades  arc  pivotal  so 
they  can  assume  either  a  collapsed  or  an  operative  posi¬ 
tion,  and,  when  in  the  operative  position,  the  blades  ex¬ 
tend  outwar'"’<  from  the  body  at  pitch  angles  suitable 
to  cause  autvuotation  for  retarding  descent  of  the  body. 

In  addition  to  retarding  apparatus  for  free-falling  ob¬ 
jects,  various  devices  have  bee-  .ided  on  ground- 
launched  missiles  for  adjusting  range.  In  U.  S.  Pat.  No. 
3,343,767,  entitled  "Device  For  Adjusting  The  Range 
Of  A  Missile,"  which  issued  Sept.  26,  1967,  an  aerody¬ 
namic  brake  is  attached  to  a  missile  to  control  range. 
Hinged  panels  are  mounted  around  thi  rocket,  and 
these  panels  can  be  positioned  at  various  angles  to  pro¬ 
vide  different  degrees  of  resistance  as  the  missile  is  pro¬ 
pelled  in  flight. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  relates  to  an  illuminating 
round  which  can  he  launched  from  a  hand  held 
weapon,  such  as  a  grenade  launcher.  A  firing  pin  in  the 
launcher  detonates  a  primer  which,  in  turn,  ignites  a 
propellant  to  propel  the  round  The  burning  of  the  pro¬ 
pellant  ignites  a  delay  element  w  hich,  in  turn,  ignites  an 
illuminating  composition.  The  ignition  of  the  illuminat¬ 
ing  composition  causes  a  parachute  to  deploy  and  the 
burning  composition  is  parachuted  to  the  ground.  The 
round  has  two  possible  aerodynamic  drag  configura¬ 
tions,  that  is,  high  drag  and  low  drag  The  forward  nose 
of  the  round  is  streamlined  to  provide  for  low  drag  and 
a  disk  is  attachable  to  the  forward  end  to  provide  a  high 
drag  configuration. 
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BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

EIG.  I  is  an  end  view  of  the  aft  end  of  a  round; 

FIG.  2  is  a  sectional  view  taken  on  line  2—2  of  MG. 

5  I; 

FIG.  3  is  a  partial  sectional  view  of  the  forward  end 
of  a  round  showing  a  high  drag  disk  and  low  drag  nose 
configuration;  and 

FIG.  4  is  an  end  view  of  a  round  showing  a  high  drag 
10  disk. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

Referring  now  to  the  drawings,  an  illuminating  round 
IS  II  is  shown  having  a  primer  case  12  and  a  motor  case 
13.  Primer  case  12  has  a  primer  14  positioned  therein 
And  primer  case  12  and  motor  case  13  are  removably 
attached  together,  as  by  crimping.  Motor  case  13  is 
closed  at  its  aft  end  by  a  nozzle  plate  IS  having  a  plural- 
20  ity  of  nozzles  16  therein,  and  the  forward  end  of  motor 
case  13  is  closed  by  a  low  drag  nose  tube  17.  A  closure 
plate  18  is  provided  in  motor  case  13  and  a  propelling 
charge  19,  such  as  black  powder,  is  provided  between 
closure  plate  18  and  nozzle  plate  15.  Igniter  pellets  21 
25  arc  provided  in  the  center  of  propelling  charge  19  and 
detonation  of  primer  14  ignites  pellets  21  which,  in 
turn,  ignites  propelling  charge  19. 

A  pyrotechnic  holder  22  is  thrcadcdly  attached  to 
closure  plate  18  and  contains  pyrotechnic  delay  ole- 
30  ments  23  and  a  flash  charge  24.  A  quantity  of  illuminai- 
ing  composition  25  is  provided  in  inner  container  26 
which  has  an  outside  diameter  slightly  less  than  the  in¬ 
side  diameter  of  motor  case  13,  so  that  inner  container 
26  can  he  ejected.  The  forward  end  of  container  26  is 
35  closed  by  plate  27  which  has  a  swivel  ring  28  attached 
thereto.  A  quantity  of  ignition  mix  29  is  provided  on  il¬ 
luminating  composition  25  adjacent  flash  charge  24  to 
facilitate  ignition  of  composition  25. 

Illuminating  flare  composition  25  is  comprised  of  a 
40  fuel,  such  as  magnesium,  an  oxidizing  agent  such  as  so¬ 
dium  nitrate  and  a  hinder  system  comprised  of  a  liquid 
epoxy  icsin  of  the  hisphenol  A  Epichlorohydrin  type 
containing  cresyl  glycidyl  ether  and  a  liquid  epoxy  resin 
of  the  Polyglyeol-Epichlorohydnn  type.  By  way  of  ex- 
“*■'  ample,  composition  25  might  be  comprised  of  between 
56  and  60  percent,  by  weight,  of  magnesium,  between 
35  and  40  percent,  by  weight,  of  sodium  nitrate,  be¬ 
tween  2  and  7.5  percent,  by  weight,  of  liquid  epoxy 
resin  of  the  hisphenol  A  Epichlorohydrin  type  contain- 
0  ing  crcsyl  glycidyl  ether,  between  0.9  and  3.5  percent, 
by  weight,  of  liquid  epoxy  resin  of  the  Polyglycol- 
Epichlorohydrin  type,  and  between  0  4  and  1.5  per¬ 
cent,  by  weight,  of  an  aliphatic  polyamine  hardener. 
The  liquid  epoxies  and  hardener  can  be  obtained  from 
The  Dow  Chemical  Company,  Midland.  Mich.  The  liq¬ 
uid  epoxy  resin  of  the  hisphenol  A  Epichlorohydrin 
type  containing  crcsyl  glycidyl  ether  is  marketed  by 
The  Dow  Chemical  Company  under  the  trademark 
60  D.E.R.  321  and  is  a  liquid  epoxy  resin  having  an  epox¬ 
ide  equivalent  weight  value  of  between  182-192  and  a 
viscosity  of  between  500-700  cps  at  25'C'.  The  liquid 
epoxy  resin  of  the  Polvglycol- Epichlorohydrin  type  is 
marketed  hv  The  Dow  Chemical  Company  under  the 
f  s  trademark  D  E.  R.  732  and  is  a  liquid  epoxy  resin  hav¬ 
ing  an  epoxide  equivalent  weight  value  of  between  305 
and  335  and  a  viscosity  of  between  55  -  100  cps  at 
25'C.  The  haidcner  is  an  aliphatic  polyaminc  and  is 
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marketed  by  The  Dow  Chemical  Company  under  the 
name  Experimental  Hardener  QX-3482.1  The  hard¬ 
ener  has  an  amine  hydrogen  equivalent  of  about  29  and 
it  similar  in  characteristics  to  diethylene  triaminc  and 
triethylcnc  tetramine. 

A  parachute  31  is  packed  inside  nose  tube  17  and  the 
shroud  lines  of  parachute  31  are  connected  to  swivel 
ring  28.  As  best  shown  in  FIGS.  2  and  3  of  the  drawing, 
the  forward  edge  of  nose  tube  17,  which  is  cylindrical 
in  shape,  is  provided  with  a  rudiused  corner  32  which 
provides  low  drag  as  motor  case  13  is  propelled 
through  the  air.  A  threaded  stud  33  is  provided  on  the 
forward  end  of  nose  tube  17  and  is  used  to  attach  blunt 
nose  disk  34  thereto.  As  shown  in  FIGS.  3  and  4  of  the 
drawing,  disk  34  has  a  leading  edge  with  sharp  corners 
and  is  provided  with  a  tapped  hole  3 ft  that  is  engage- 
able  with  stud  33.  A  pair  of  notches  36  is  provided  on 
the  forward  end  of  disk  34  to  accommodate  a  spanner 
wrench  for  tightening  disk  34  to  nose  tube  17. 

OPERATION 

In  operation,  prior  to  loading  illuminating  round  11 
into  a  grenade  launcher,  a  choice  must  be  made  on 
using  cither  a  low  drag  or  high  drag  nose  configuration. 
By  way  of  example,  when  disk  34  is  threadedly  at¬ 
tached  to  low  drag  nose  tube  17,  parachute  31  deploy: 
at  a  range  of  about  600  yards  and,  without  disk  34  in 
place,  parachute  31  deploys  at  a  range  of  about  300 
yards. 

The  firing  pin  of  a  grenade  launcher  strikes,  and  det¬ 
onates.  primer  14  which  ignites  igniter  pellets  21 
which,  in  turn  ignites  propelling  charge  19.  The  gases 
emitted  from  the  burning  of  propelling  charge  19  exit 
through  nozzles  16  and  propel  motor  case  13  through 
the  air.  Primer  case  12  remains  in  the  launcher  barrel 
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and  is  ejected  before  another  round  is  fired.  The  burn¬ 
ing  propelling  charge  19  ignites  delay  elements  23,  and 
elements  23  burn  for  5  or  6  seconds  and  then  ignite  illu¬ 
minating  composition  2S.  The  gases  created  by  the 
burning  of  composition  25  causes  inner  container  26  to 
separate,  which  also  causes  nose  tube  17  to  be  ejected, 
whereupon  parachute  31  is  deployed.  Parachute  31  re 
tards  the  descent  of  inner  container  26  and  the  burning 
of  composition  25  illuminates  the  ground  below. 

I  claim: 

I.  An  illuminating  round  comprising, 
a  motor  case, 

a  nozzle  plate  closing  an  aft  end  of  said  motor  case, 
an  inner  case  in  said  motor  cast:  positioned  forward 
of  said  propelling  charge,  said  inner  case  extending 
beyond  the  forward  end  of  said  motor  case  and 
having  a  radiused  leading  edge  providing  reduced 
wind  resistance  during  flight, 
a  quantity  of  illuminating  composition  and  a  para¬ 
chute  within  said  inner  case,  said  parachute  being 
deployed  upon  ignition  of  said  illuminating  compo¬ 
sition, 

a  propelling  charge  in  said  motor  case  positioned  be¬ 
tween  said  nozzle  plate  and  said  quantity  of  illumi¬ 
nating  composition, 

a  primer  for  igniting  said  propelling  charge, 
a  pyrotechnic  delay  clement  for  igniting  said  illumi¬ 
nating  composition  after  said  propelling  charge  is 
ignited,  and 

a  cylindrical  disk  having  a  leading  edge  with  a  sharp 
corner  removably  attached  to  the  forward  end  of 
said  inner  case  for  providing  high  drag  during  flight 
of  said  illuminating  round. 

*  •  *  •  » 
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[57]  ABSTRACT 

An  aircraft  parachute  flare  having  an  outer  case  of  con¬ 
sumable  material  Tilled  with  a  candle  of  pyrotechnic 
material.  The  pyrotechnic  candle  is  provided  with  a  ta¬ 
pered  core  that  provides  a  chamber  for  storing  a  para¬ 
chute.  An  environmental  fuze  is  provided  for  initiating 
parachute  deployment  and  deployment  of  the  para¬ 
chute  initiates  an  igniter  which,  in  turn  ignites  the  pyro¬ 
technic  candle. 
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AIRCRAFT  PARACHUTE  FLARE  HAVING 
TAPERED  CORE  CANDLE 

CROSS -REFERENCE  TO  RELATED  APPLICATION 

Patent  application  of  Carroll  Abel  ct  al.,  entitled, 
"Variable  Delay  Fuze  For  Aircraft  Parachute  Flare”, 
Ser  No.  769,999,  Tiled  Oct.  21,  1968. 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  an  aircraft  parachute 
flare  and  more  particularly  to  a  flare  having  means  for 
storing  a  parachute  inside  a  pyrotechnic  candle. 

Aircraft  parachute  flares  arc  used  for  various  military 
purposes  and  one  type  which  is  most  frequently  used 
consists  of  an  outer  container  having  a  fuze  or  trigger¬ 
ing  means,  a  pyrotechnic  candle  and  a  parachute.  The 
candle  and  parachute  are  positioned  within  the  outer 
container  and  after  launching  or  dropping,  the  candle 
and  parachute  arc  ejected  from  the  container.  In  cur¬ 
rent  flare  launchings,  fuze  actuation  is  initiated  by  the 
flare’s  weight  pulling  on  a  lanyard  attached  to  an  air¬ 
craft  or  drogue.  A  safety  pin  is  normally  provided  to 
prevent  accidental  ignition  of  the  flare  in  current  use 
and,  once  removed,  a  pull  of  about  12  pounds  on  the 
lanyard  will  start  on  irreversible  fuze  functioning.  Ex¬ 
plosive  ejection  of  the  candle  from  the  outer  container 
constitutes  a  possible  missile  hazard.  In  one  flare  in  cur¬ 
rent  use,  the  candle  is  ejected  from  its  container  at  a  ve¬ 
locity  of  about  150  feet  per  second  and  the  outer  con¬ 
tainer  travels  more  than  100  yards.  In  order  to  prevent 
premature  actuation  of  flares  that  are  mounted  on  ex¬ 
ternal  racks  on  aircraft,  elaborate  lanyard  taping  proce¬ 
dures  must  be  followed  and,  if  the  flare  is  not  launched, 
extreme  care  must  be  taken  to  avoid  contact  with  the 
lanyard  while  replacing  the  safety  pin. 

When  flares  in  current  uSe  are  deployed  in  a  normal 
manner,  the  outer  case  free  falls  to  the  ground  and 
presents  a  potential  hazard  to  friendly  forces.  Addition¬ 
ally  the  material  falling  to  the  ground  could  be  of  some 
use  when  recovered  by  enemy  forces. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  relates  to  an  aircraft  parachute 
flare  having  a  pyrotechnic  candle  cast  within  a  consum¬ 
able  container.  The  pyrotechnic  candle  is  provided 
with  a  conically  shaped  bore  which  is  used  to  store  a 
parachute  Deployment  of  the  parachute  is  initiated  by 
an  environmental  fuze,  and  deployment  of  the  para¬ 
chute  initiates  an  igniter  which,  in  turn,  ignites  the  py¬ 
rotechnic  candle. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  I  is  a  sectional  view  showing  a  preferred  em¬ 
bodiment  of  the  present  invention, 

FIG  2  is  a  diagrammatic  view  showing  a  preferred 
embodiment  of  the  present  invention  with  a  parachute 
being  deployed; 

FIG.  3  is  a  sectional  view  showing  a  firing  pin  assem¬ 
bly;  and 

FIG  4  is  a  diagrammatic  view  showing  the  parachute 
of  FIG  2  in  a  collapsed  condition. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

Referring  now  to  the  drawings,  in  FIG,  I  there  is 
shown  an  aircraft  parachute  flare  II  having  a  cylindri¬ 
cal  case  12  of  consumable  material  which  contains  a 
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pyrotechnic  candle  13.  By  way  of  example,  case  12 
might  have  a  thin  wall  and  he  made  of  aluminum,  and 
candle  13  might  be  comprised  of  a  mixture  of  between 
56  and  60  percent,  by  weight,  of  magnesium,  between 
s  15  and  40  percent,  by  weight  of  sodium  nitrate  and  be¬ 
tween  1.5  and  1 2  percent,  by  weight,  of  a  binder  system 
comprised  of  between  5  I  and  7  I  percent,  by  weight,  of 
liquid  epoxy  resin  of  the  bisphenol  A  Epichlorohydrin 
type  containing  eresyl  glycidyl  ether,  between  16  and 
It)  .16  percent,  by  weight,  of  liquid  epoxy  resin  of  the  Poly- 
glycol-Epichlorohydrin  type  and  between  10  and  15 
percent,  by  weight,  of  a  hardener,  such  as  an  aliphatic 
polyamine.  A  tapered  hole  14  is  provided  in  candle  13 
with  the  smallest  cross-sectional  area  of  hole  14  being 
15  at  the  end  of  the  candle  which  is  first  ignited  and 
burned  If  the  length  of  candle  !3  burns  at  a  uniform 
rate,  a  greater  volume  of  pyrotechnic  material  will  be 
consumed  when  the  candle  is  first  ignited  and  thus  pro¬ 
vide  greater  illumination  when  the  candle  is  farthest 
20  from  the  ground. 

An  environmental  arming  mechanism  15  is  attached 
to  one  end  of  case  12  and  an  igniter  assembly  16  is 
shown  positioned  at  the  opposite  end.  Environmental 
arming  mechanism  15  might  be  one  cf  many  well- 
25  known  devices  which  are  used  to  sense  various  condi¬ 
tions  such  as  acceleration,  time  of  fall,  tumbling,  baro¬ 
metric  pressure,  and  the  like.  The  basic  function  of  an 
environmental  arming  mechanism  is  two-fold,  namely 
to  initiate  ignition  of  the  pyrotechnic  candle  at  a  de- 
•10  sired  altitude,  but  more  important,  to  prevent  ignition 
in  the  event  that  the  flare  device  is  accidental  dropped, 
bumped  or  damaged.  By  way  of  example,  one  type  of 
environmental  fuze  is  shown  and  described  in  U  S.  Pat 
No.  1,421,442,  entitled,  "Environmental  Fuze  Device 
For  Air-Dropped  Flares  And  The  Like”,  which  issued 
Jan.  14,  1969,  to  Donald  R.  St.  Clair. 

A  drogue  chute  17  is  provided  within  a  drogue  cap 
18  which  is  retained  in  position  by  locking  pin  19.  A 
compression  spring  20  is  provided  to  eject  drogue  cap 
40  18  when  locking  pin  19  is  withdrawn  from  cap  18  by 
action  of  arming  mechanism  15  and,  upon  ejection  of 
drogue  cap  18,  drogue  chute  17  is  deployed.  A  main 
parachute  21  is  attached  to  drogue  chute  17  by  means 
of  cable  22,  and  shroud  lines  23  of  parachute  21  are 
connected  to  case  12  by  suspension  cables  24  and  25. 
Cable  25  is  attached  to  case  12  by  means  of  an  explo¬ 
sive  bolt  30  which  severs  upon  application  of  heat  to 
collapse  parachute  21. 

(}  Referring  now  to  FIG  3  of  the  drawing,  there  is  illus¬ 
trated  one  manner  by  which  candle  13  might  be  ig¬ 
nited.  Igniter  16  contains  a  firing  pin  26  which  is  actu¬ 
ated  by  spring  27.  Spring  27  provides  a  small  biasing 
force  on  firing  pin  26,  however,  firing  pin  26  docs  not 
engage  primer  28  as  firing  pin  26  is  restrained  by  re¬ 
lease  pin  29  and  the  forward  movement  of  release  pin 
29  is  limited  by  a  shouldei  portion  31.  A  notch  32  is 
provided  in  the  rearward  end  of  firing  pin  26  and  the 
rearward  most  side  of  notch  32  is  a  tapered  surface. 
6()  Likewise,  a  mating  notch  33  is  provided  in  the  forward 
end  of  release  pin  29,  and  the  forward  most  side  of 
notch  33  is  provided  with  a  complementary  tapered 
surface  which  engages  the  tapered  surface  of  notch  32. 
As  shown  in  FIG.  1  of  the  drawing,  a  pair  of  short  ea- 
hies  34  and  35  are  attached  to  release  pin  29  and  ring 
36  which,  in  turn  is  connected  by  cable  37  to  suspen¬ 
sion  cable  24.  Upon  deployment  of  parachute  21,  a 
force  is  applied  to  short  cables  34  and  35  and  release 
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pm  29  moves,  rearwardly  ami  pulls  firing  pin  26  rear 
wurdly  thereby  compressing  spring  27.  As  long  as 
shoulder  portion  31  of  release  pin  29  is  still  in  bore  38, 
release  pin  29  moves  in  a  straight  line  and  firing  pin  26 
stays  engaged  with  release  pin  29.  When  shoulder  por¬ 
tion  31  clears  bore  38,  the  continued  pull  by  short  ca¬ 
bles  34  and  35  causes  release  pin  29  to  become  disen¬ 
gaged  from  firing  pin  26  due  to  the  tapered  surfaces  in 
notches  32  and  33.  Upon  disengagement  of  firing  pin 
26  from  release  pin  29,  spring  27  drives  firing  pin  26 
forward  to  detonate  primer  28.  Z-2  papet  41  and  igni¬ 
tion  pellet  42  are,  in  turn,  ignited  and  heat  and  flame 
from  ignition  pellet  42  passes  through  holes  43  to  ignite 
candle  13. 

OPERATION 

Upon  dropping  the  aircraft  parachute  flare  1 1  from 
an  aircraft,  arming  mechanism  15  senses  the  predeter¬ 
mined  environmental  condition,  such  as  altitude,  and 
reacts  to  permit  locking  pin  19  to  be  withdrawn  from 
drogue  cap  18.  Spring  20  then  ejects  drogue  cap  18  and 
drogue  chute  17  is  deployed.  Deployment  of  drogue 
chute  17,  in  turn,  causes  main  parachute  21  to  deploy, 
whereupon  igniter  assembly  16  ignites  candle  13. 

The  burning  of  candle  13  consumes  case  12,  which 
might  be  of  aliminum  or  other  consumable  material, 
and  the  burning  of  case  1 2  also  provides  additional  illu¬ 
mination.  The  narrow  portion  of  tapered  hole  14  is  ad¬ 
jacent  the  end  of  candle  13  that  is  ignited  and  thus  a 
greater  volume  of  pyrotechnic  material  is  burned  when 
the  flare  is  farthest  from  the  target. 

When  candle  13  and  case  12  are  substantially  con¬ 
sumed,  heat  from  the  burning  composition  causes  ex¬ 
plosive  bolt  30  to  rupture,  and  as  one-half  of  shroud 
lines  23  of  parachute  21  arc  attached  to  bolt  30 
through  suspension  cable  25,  parachute  21  collapses 
and  flutters  to  the  ground  The  collapse  of  parachute 


4 

21  pt events  its  drifting  and  becoming  a  hazard  to  nil 
craft  that  might  be  in  the  area. 

We  claim: 

1.  An  aircraft  parachute  flare  comprising: 

5  a  case  of  consumable  material, 

a  candle  of  pyrotechnic  material  positioned  inside 
said  case  and  having  a  concentrically  positioned 
tapered  hole  extending  end  to  end  thereof, 
a  parachute  stored  in  said  tapered  hole  having  a 
10  drogue  chute  attached  and  having  a  plurality  of 
shroud  lines  attached  to  one  end  oi  said  case, 
an  igniter  assembly  positioned  in  said  hole  of  said 
candle  at  the  end  or  said  case  opposite  to  the  end 
at  which  said  shroud  lines  are  attached, 

15  environmental  fuze  means  for  deploying  said  drogue 
chute  positioned  in  said  case  at  the  end  to  which 
said  shroud  lines  are  attached,  and 
means  connected  to  said  parachute  for  actuating  said 
igniter  assembly  whereby  said  candle  of  pyrotech- 
20  nic  material  is  ignited  upon  deployment  of  said 
parachute. 

2.  An  aircraft  parachute  flare  as  set  forth  in  claim  1 
wherein  said  igniter  assembly  is  positioned  in  said  ta¬ 
pered  hole  at  the  end  wherein  the  hole  is  lesser  in  diam- 

25  cter  than  the  opposite  end  whereby  a  greater  volume  of 
pyrotechnic  material  is  burned  when  the  aircraft  para¬ 
chute  flare  is  farthest  from  the  ground. 

3.  An  aircraft  parachute  flare  as  set  forth  in  claim  1 
wherein  said  ease  is  aluminum. 

to  4.  An  aircraft  parachute  flare  as  set  forth  in  claim  I 
wherein  one-half  of  said  shroud  lines  cf  said  parachute 
are  connected  to  an  explosive  bolt  attached  to  said  case 
whereby  heat  from  burning  pyrotechnic  material  deto¬ 
nates  said  bolt  to  release  said  one-half  of  said  shroud 
55  lines  from  said  case  and  cause  collapse  of  said  para¬ 
chute. 

•  •  *  *  • 
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157]  ABSTRACT 

A  catalyst  generator  cartridge  for  weather  modifica¬ 
tion  having  a  spring  loaded  slider  for  moving  a  detona¬ 
tor  into  alignment  with  the  ignition  chain  only  when 
the  pyrotechnic  has  been  ejected  from  the  cartridge 
case.  If  the  pyrotechnic  remains  in  the  cartridge  case 
after  an  ejection  charge  has  been  fired,  the  cartridge 
case  prevents  the  slider  from  aligning  the  detonator 
with  the  ignition  chain,  thereby  preventing  the  detona¬ 
tor  from  eroding  through  an  ignition  blocking  device 
and  igniting  the  pyrotechnic.  But,  if  the  pyrotechnic  is 
ejected  from  the  cartridge  case,  the  spring  is  permitted 
to  move  the  slider,  thereby  aligning  the  detonator  with 
the  ignition  chain  and  allowing  the  pyrotechnic  to  be 
ignited.  Delay  compositions  are  included  to  allow  the 
pyrotechnic  to  reach  a  predetermined  distance  before 
it  is  ignited. 

3  Claims,  2  Drawing  Figures 
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CATALYST  GENERATOR 

GOVERNMENT  INTEREST: 

The  invention  described  herein  may  be  manufac¬ 
tured  and  used  by  or  for  the  Government  of  the  United 
States  of  America  for  governmental  purposes  without 
the  payment  of  any  royalties  thereon  or  therefor. 

BACKGROUND  OF  THE  INVENTION: 

The  invention  relates  to  the  field  of  weather  modifi¬ 
cation  in  which  clouds  arc  seeded  by  grain  assemblies 
such  as  silver  iodate  and,  in  particular,  the  cartridges  to 
be  shot  at  the  clouds  from  an  aircraft. 

The  prior  devices  ignite  the  pyrotechnic  upon  firing 
the  cartridge  ejection  charge.  If  the  pyrotechnic  sticks 
in  the  cartridge  case  a  fire  might  result  when  the  grain 
assembly  is  ignited,  causing  possible  injury  and  damage 
to  nearby  personnel  and  property 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS: 

FIG.  I  is  a  perspective  view  of  the  invention;  and 

FIG  2  is  an  exploded  perspective  view  of  the  inven- 
tior 

DESCRIPTION  OF  T  HE  PREFERRED 
EMBODIMENT: 

Referring  to  FIGS.  1  and  2,  the  catalyst  generator 
cartridge  comprises  an  ejector  10,  an  ignition  safety  12, 
and  a  pyrotechnic  14. 

Ejector  10  has  a  primer  shunting  clip  which  is  re¬ 
moved  prior  to  firing,  an  electric  primer  18,  a  cartridge 
case  20,  two  grams  of  black  powder  22,  a  paper  disk 
24,  a  primer  shield  26,  a  primer  spacer  28,  and  an  obtu¬ 
rator  30.  When  fired,  the  electric  primer  18  ignites  the 
black  powder  22  which  burns  through  the  paper  disk 
24  and  the  primer  shield  26,  and  flashes  through  the 
hole  in  the  spacer  28,  obturator  30  and  a  retaining  ring 
32. 

The  ignition  safety  12  has  retaining  ring  32,  a  delay 
composition  34,  a  fuze  housing  36,  a  spring  retaining 
cup  38,  a  spring  40,  a  bushing  42,  a  slider  44,  a  detona¬ 
tor  46,  and  a  slider  spacer  48.  By  the  time  a  spark  from 
the  ejector  flashes  through  the  hole  in  the  obturator  30 
and  the  retaining  ring  32,  and  ignites  the  delay  compo¬ 
sition  34,  the  ignition  safety  12  and  the  pyrotechnic  14 
should  have  been  ejected  from  the  cartridge  case  20. 
The  retaining  ring  32  encourages  delay  composition  34 
to  ignite  detonator  46  by  preventing  heat  from  escaping 
back  through  obturator  30. 

If  the  ignition  safety  12  and  the  pyrotechnic  14  are 
ejected,  a  plunger  on  slider  44  is  pushed  through  bush¬ 
ing  42  by  spring  40  allowing  slider  44  to  align  detonator 
46  with  delay  composition  34.  Thereby,  delay  composi¬ 
tion  34  ignites  detonator  46  which  in  turn  erodes 
through  a  web  on  the  rear  of  charge  case  SO  and  ignites 
the  pyrotechnic  14.  If,  however,  they  are  not,  the 
plunger  on  slider  44  cannot  be  pushed  through  bushing 
42  by  spring  40  because  of  the  proximity  of  the  inner 
surface  of  cartridge  case  20,  Therefore,  slider  44  is  pre¬ 
vented  from  aligning  detonator  46  with  delay  composi¬ 
tion  34.  Hence,  as  a  result,  detonator  46,  although  ig¬ 
nited,  will  be  aligned  with  a  thicker  portion  of  the  sur¬ 
face  on  the  rear  of  charge  case  50  through  which  it  can¬ 
not  erode  to  ignite  pyrotechnic  14. 

Pyrotechnic  14  has  a  charge  case  SO,  an  ignition 
composition  52,  an  ignition  spacer  S4,  a  grain  assembly 
56,  a  charge  spacer  58,  a  charge  case  cover  60.  an  "O” 


ring  62,  and  a  cartridge  cap  64.  When  detonator  46  has 
been  moved  into  position  by  slider  44  and  is  ignited  it 
will  erode  through  an  aluminum  webbing  on  the  rear 
end  of  charge  case  50  and  ignite  the  ignition  composi- 
5  tion  52.  Ignition  composition  52  in  turn  ignites  the 
grain  assembly  56  which  then  becomes  an  ice  forming 
catalyst  removing  moisture  from  the  clouds  and  caus¬ 
ing  precipitation. 

Most  of  the  structural  elements  of  the  cartridge  may 
10  be  made  of  any  suitable  material,  such  as,  for  example, 
a  lightweight  metal  or  plastic. 

A  brief  resume  of  the  operation  of  the  invention  is  as 
follows:  Upon  firing,  and  electric  primer  18  ignites  the 
powder  22  ejecting  the  ignition  safety  12  and  the  pyro- 
15  technic  14  from  the  cartridge  case  20.  As  the  ignition 
safety  12  and  the  pyrotechnic  14  begins  to  move  the 
cartridge  case  cap  64  is  forced  from  its  seat  in  the  end 
of  cartridge  case  20,  thereby  allowing  the  charge  case 
50  to  move  freely  out  of  the  cartridge  20.  When  the 
20  slider  44  moves  past  the  lip  of  cartridge  case  20  spring 
40  forces  the  slider  44  to  align  the  detonator  46  with 
delay  composition  34,  which  has  been  ignited  by  a 
spark  from  the  powder  22,  and  the  thin  web  portion  on 
the  rear  of  charge  case  50.  Thereby,  the  detonator  46, 
25  when  ignited,  is  in  position  to  erode  through  the  thin 
web  portion  and  ignite  composition  52  which  in  turn 
ignites  the  grain  assembly  56.  If,  however,  the  slider 
does  not  pass  the  lips  of  the  charge  case  20,  the  path 
between  the  delay  composition  34  and  the  ignition 
30  composition  52  remains  blocked  by  the  web  portion  of 
charge  case  50  even  though  detonator  46  will  be  ig¬ 
nited,  thereby  preventing  the  ignition  composition  52 
from  being  ignited  The  charge  case  20  is  designed  to 
be  strong  enough  to  withstand  the  force  of  the  expand- 
35  ing  gases  without  rupturing. 

The  invention  has  the  advantage  that  unless  the  igni¬ 
tion  safety  12  is  ejected  from  the  cartridge  case  20  the 
pyrotechnic  14  will  not  be  ignited,  and  therefore,  will 
not  be  dangerous. 

40  Obviously  many  modifications  and  variations  of  the 
present  invention  are  possible  in  the  light  of  the  above 
teachings.  It  is,  therefore,  to  be  understood  that  within 
the  scope  of  the  appended  claims  the  invention  may  be 
practiced  otherwise  than  as  specifically  described. 

45  What  is  claimed  is: 

1.  A  catalyst  generator  cartridge  for  cloud  seeding 
comprising: 

a  pyrotechnic; 

an  ejector  having  a  propellant  for  propelling  said  py¬ 
rotechnic  into  a  cloud  mass  to  be  seeded  and  com¬ 
prising  a  cartridge  case  from  which  said  pyrotech¬ 
nic  is  to  be  ejected  when  said  propellant  is  ignited; 
and 

ignition  safety  means  positioned  between  said  ejector 
and  said  pyrotechnic  for  preventing  the  ignition  of 
said  pyrotechnic  until  after  said  pyrotechnic  has 
been  ejected  from  said  cartridge  case, 

wherein  said  pyrotechnic  comprises; 

6Q  a  grain  assembly  which,  when  ignited,  produces  nu¬ 
clei,  wherein  said  nuclei  arc  ice-forming  cata¬ 
lysts, 

an  ignition  composition,  ignitablc  by  said  ignition 
safety,  for  igniting  said  grain  assembly, 

6J  an  annular  ignition  spacer  positioned  between  said 
ignition  safety  and  said  grain  assembly, 
a  charge  spacer  positioned  adjacent  said  grain  as¬ 
sembly,  and 
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u  cylindrical  charge  case  closed  at  one  end  and 
having  a  removable  charge  case  cover  at  the 
other  end,  and  shdeable  within  said  cartridge 
case,  for  containing  said  ignition  composition, 
said  ignition  spacer,  said  grain  assembly,  and  said 
charge  spacer; 

wherein  the  central  portion  of  said  closed  end  has  a 
reduced  thickness  from  that  of  the  peripheral  por¬ 
tion  of  said  closed  end. 

2.  The  cartridge  of  claim  1  wherein  said  ignition 
safety  means  comprises: 

a  delay  composition; 

a  retaining  ring; 

a  spring  moveable  slider  containing  a  detonator  lgnit- 
able  by  said  delay  composition,  wherein  said  deto¬ 
nator  is  positioned  out  of  alignment  with  said  cen¬ 
tral  portion  of  said  closed  end  so  that  said  detona¬ 
tor  will  not  ignite  said  ignition  composition  when 
said  cartridge  case  contains  said  ignition  safety 
means; 

a  spring  for  moving  said  detonator  into  alignment 
with  said  central  portion  of  said  closed  end  after 
said  ignition  safety  means  is  ejected  from  the  car¬ 
tridge  case  such  that  said  detonator,  when  ignited, 
will  erode  through  said  central  portion  of  said 


10 


15 


20 


closed  end  and  ignite  said  ignition  composition, 
and 

a  fuae  housing  slidable  within  said  cartridge  case  for 
containing  said  retaining  ring,  said  delay  composi¬ 
tion,  said  slider,  said  detonator  and  said  spring. 

3,  The  cartridge  of  claim  2  wherein  said  ejector  fur¬ 
ther  comprises: 

an  electric  primer  for  igniting  said  propellant; 
a  paper  disc  positioned  adjacent  said  propellant; 
a  primer  shield  positioned  adjacent  said  paper  disc; 
an  annular  primer  spacer  positioned  adjacent  said 
primer  shield; 

an  annular  obturator  positioned  between  said  primer 
spacer  and  said  ignition  safety  means; 
such  that  said  propellant  when  ignited  by  said  electric 
primer,  will  burn  through  said  paper  disc,  erode 
through  said  primer  shield,  flash  through  the  hole 
in  said  printer  spacer,  said  obturator,  and  said  re¬ 
taining  ring,  and  ignite  said  delay  composition; 
wherein  said  cartridge  case  contains  said  electric 
primer,  said  propellant,  said  paper  disc,  said  primer 
shield,  said  primer  spacer,  said  obturator,  said  igni¬ 
tion  safety  means  and  said  pyrotechnic. 
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NEAR  INFRARED  ILLUMINATING 
COMPOSITION 

Carl  W.  Lohkump,  Bloomfield,  Ind.,  assignor  fo  the 
United  States  of  America  as  represented  by  the  Secre¬ 
tary  of  the  Navy 

No  Drawing.  Filed  May  22,  1972,  Ser.  No.  255,333 
Int.  Cl.  C06d  1/10 

U.S.  Cl.  149—19  4  Claims 

ABSTRACT  OF  THE  DISCLOSURE 

An  illuminating  composition  which,  upon  burning, 
produces  infrared  radiation  in  the  0.74-1.2  micron  region 
of  the  spectrum.  The  produced  radiation  can  be  utilized  to 
produce  irradiance  upon  a  target  to  improve  the  range  and 
resolution  of  a  night  viewing  device.  The  composition  is 
comprised  of  silicon,  hexamethylenetetramine,  an  epoxy 
binder,  and  an  alkali  metal  nitrate  selected  from  the  group 
consisting  of  potassium  nitrate,  cesium  nitrate  and 
rubidium  nitrate. 


BACKGROUND  OF  THH  INVFNTION 

The  present  invention  relates  to  the  production  of  infra¬ 
red  radiation  hy  chemical  means,  and  more  particularly 
to  the  production  of  radiation  in  the  0.74-1.2  micron 
region  of  the  spectrum  with  little  visible  light  emission. 
This  radiation  may  be  utilized  to  produce  irradiance  upon 
a  target  being  viewed  with  an  image  intensificr  night  view¬ 
ing  device  and  the  irradiance  greatly  improves  the  range 
and  resolution  of  these  night  viewing  devices. 

In  the  past,  filtered  search  lights  have  been  used  to 
irradiate  targets,  however,  there  are  various  disadvantages 
to  the  use  of  search  lights  in  a  combat  area.  Search  light 
systems  are  heavy  and  cumbersome  and  also  require  a 
source  of  power.  Also  the  usefulness  of  search  lights  is 
affected  by  scattering  as  the  radiation  has  to  travel  to  the 
target,  be  reflected,  and  return. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  relates  to  an  illuminating  com¬ 
position  which,  when  burned,  will  produce  infrared 
radiation  in  the  0.74-1.2  micron  region  of  the  spectrum 
with  little  visible  light  emission.  The  composition  is  com¬ 
prised  of  silicon,  hexamethylenetetramine,  an  epoxy 
binder  and  tin  alkali  metal  nitrate  selected  from  the  group 
consisting  of  potassium  nitrate,  rubidium  nitrate  and 
cesium  nitrate.  T  he  composition  is  pressed  into  a  tube  to 
make  a  pyrotechnic  candle. 

DESC  RIPTION  OF  THE  PREFERRED 
EMBODIMENT 

The  near  infrared  illuminating  composition  of  the 
present  invention  is  comprised,  by  weight,  of  between  5 
and  45  percent  of  silicon,  between  5  and  30  percent  of 
hexamethylenetetramine,  between  2  and  20  percent  of  an 
epoxy  binder  and  between  20  and  80  percent  of  an  alkali 
metal  nitrate.  The  composition  is  pressed  into  tubes  at  a 
pressure  between  4,000  and  10,000  pounds  per  square  inch 
and  the  candles  formed  can  be  placed  in  any  conventional 
illuminating  projectile  or  air-dropped  illuminating  round. 
The  candle,  during  combustion,  produces  the  desired 
radiation  by  emission  from  its  reaction.  The  majority  of 
the  emission  is  due  to  atomic  excitation-transition  emis¬ 
sion  (line  emission)  and  from  molecular  band  emission. 
For  maximum  emission  of  a  wavelength  of  0.76  micron, 
potassium  nitrate  is  used  as  the  oxidizing  material  and  for 
maximum  emission  in  the  0.77-0.80  micron  region, 
rubidium  nitrate  is  used.  When  cesium  nitrate  is  used 
in  the  composition,  burning  of  the  candle  produces  maxi¬ 
mum  emission  in  the  0.85-1.2  micron  region. 


The  following  examples  will  serve  to  further  illustrate 
the  present  invention  but  are  not  meant  to  limit  it  thereto. 

EXAMPLE  1 

5  Percent  (by  weight) 

Silicon  _  10 

Potassium  nitrate _  70 

Hexamethylenetetramine  (C6H]jN4) _  16 

Epoxy  resin  (D.E.R.  321) . 2.8 

Epoxy  hardener  (D.E.H.  14)  _  1.2 

The  epoxy  material  is  mixed  with  the  silicon  and  then 
the  other  ingredients  are  added  and  thoroughly  mixed. 
The  composition  was  pressed  at  4000  p.s.i.  to  form  a 
15  candle  approximately  U4  inches  in  diameter  and  1'4 
inches  in  length.  The  candle  was  then  cured  at  room  tem¬ 
perature  for  48  hours.  The  candle  burned  for  about  l'/s 
minutes  and  produce  infrared  radiation  having  a  maxi¬ 
mum  emission  at  0.76  microns. 

The  epoxy  resin  and  hardener  were  obtained  from  The 
Dow  Chemical  Company,  Midland,  Mich.  The  resin  and 
hardener  are  marketed  hy  The  Dow  Chemical  Com- 
panyl  under  the  trademarks  D.E.R.  .321  and  D.E.H.  14. 
t>r  T  he  epoxy  resin  is  a  liquid  epoxy  resin  of  the  Bispherol 
A  epiehloiohydfin  type  containing  eresyl  glycidyl  ether. 

EXAMPLE  II 

Pereent  (bv  weight) 

30  Silicon  . . - . .  10 

Rubidium  nitrate  -  60.8 

Hexamethylenetetramine  (C6Hi2N4)  - 23.2 

Epoxy  resin  (D.E.R.  321) -  4  2 

F-  xy  hardener  (D.E.H.  14) _ 1.8 

The  ingredients  were  mixed  and  pressed  as  in  Example 
I  to  produce  a  candle  1  '4  inches  in  diameter  and  1  '4 
inches  in  length.  The  candle  burned  for  about  l1/:  min- 
4q  utes  and  produced  infrared  radiation  having  maximum 
emission  in  the  0.77-0.80  micron  region. 

EXAMPLE  III 

4-  Percent  (by  weight) 

Silicon  _  1 6.3 

Cesium  nitrate _ 78.7 

Epoxy  resin  (D.E.R.  321)  _  3.3 

Epoxy  hardener  (D.E.H.  14)  -  1.7 

60  The  ingredients  were  mixed  and  pressed  as  in  Example 
I  to  produce  a  candle  14  inches  in  diameter  and  14 
inches  in  length.  The  candle  burned  for  about  30  seconds 
and  produced  infrared  radiation  having  maximum  emis¬ 
sion  in  the  0.83-1.2  micron  region. 

66  Burning  of  the  candles  produced  in  the  above  examples 
generated  near  infrared  emission  with  little  visible  emis¬ 
sion.  The  hexamethylenetetramine  serves  as  a  burning 

rate  controller  and  slows  up  the  burning  time  for  the 
candle.  The  candle  produced  in  Example  III  did  not  con- 
00  tain  any  hexamethylenetetramine  and  burned  three  times 
faster  than  the  candles  produced  in  Examples  I  and  II. 

1  claim: 

1.  An  illuminating  flare  composition  for  generating 
C5  near  infrared  radiation  having  wave  length  in  the  .76  to 
1  1.2  micron  region  of  the  spectrum  with  little  visible  emis¬ 

sion  comprised  of 

between  5  and  45  pereent,  by  weight,  of  silicon, 

between  20  and  80  percent,  by  weight,  of  an  alkali 
-q  metal  nitrate  selected  from  the  group  consisting  of 
potassium  nitrate,  cesium  nitrate  and  rubidium 
nitrate, 
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between  5  .mil  10  percent,  by  weight,  of  hexamethylcnc- 
tetrnminc,  anil 

between  2  ami  20  percent,  by  weight,  of  epoxy  binder. 

2.  An  illuminating  flare  composition  as  set  forth  in 
claim  1  wherein  said  alkali  metal  nitrate  is  potassium 
nitrate  and  said  composition  upon  burning  generates 
maximum  emission  at  0.76  micron. 

3.  An  illuminating  flare  composition  ns  set  forth  in 
claim  1  wherein  said  alkali  metal  nitrate  is  rubidium 
nitrate  and  said  composition  upon  burning  generates  max¬ 
imum  emission  in  the  .77  to  .80  micron  region  of  the 
spectrum. 

4.  An  illuminating  flare  composition  as  set  forth  in 
claim  1  wherein  said  alkali  metal  nitrate  is  cesium  nitrate 
and  aaid  composition  upon  burning  generates  maximum 
emission  in  the  .83  to  1.2  micron  region  of  the  spectrum. 
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(37)  ABSTRACT  | 

A  hue  for  a  pyrotechnic  device  having  a  firing  pin  for 
detonating  a  primer.  An  inertia  aieeve  ia  provided  for 
preventing  forward  movement  of  the  Firing  pin  until  a 
pneumatic  latch  is  operated  by  the  preuure  supplied 
by  a  launching  force.  A  borender  pin  is  also  provided 
for  preventing  detonation  of  the  primer  while  the  fuac 
is  inside  a  launcher  barrel. 

2  Claims,  6  Drawing  Figaros 
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FUZE  HAVING  A  PNEUMATIC  AND  INERTIA  DESCRIPTION  OF  THE  PREFERRED 

ARMING  SYSTEM  EMBODIMENT 

STATEMENT  OF  GOVERNMENT  INTEREST  Referring  fit*  to  FIGS.  1  and  2  of  the  drawings  then 


The  invention  described  herein  nvey  be  tuauftc-  3 
tit/ed  and  used  by  or  for  the  Gove  ram  rat  of  the  United 
States  of  America  for  governmental  purpoaes  without 
the  paymen  f  any  royalties  thereon  or  therefor. 

BACKGROUND  OF  THE  INVENTION  10 

The  present  invention  relates  to  a  fUie  for  a 
pyrotechnic  device,  such  as  a  flare,  and  mOre  particu¬ 
larly  relates  to  a  fuze  heving  safety  features  to  prevent 
accidental  arming  of  the  faze.  U 

Various  safety  devices  are  employed  to  prevent  ac¬ 
cidental  arming  and  premature  ignition  of  ordnance 
devices,  at  ignition  of  flares,  or  explosion  of  bombs  or 
missiles,  while  aboard  a  thip  or  plane,  creates  a  highly 
dangerous  condition.  Frequently,  an  arming  pin,  or  20 
wire,  is  provided  to  prevent  actuation  of  a  firing  pin 
until  the  arming  pin  is  removed.  For  example,  in  U.S. 
Pat.  No.  3,316,841,  which  issued  May  2,  1967,  to 
Charles  E.  McFann  and  Arnold  S.  Munach,  there  is 
ahov  a  bomb  fuze  having  an  arming  pin  passing 
through  a  housing  and  shaft  thereby  locking  all  mova¬ 
ble  elements  of  the  fuze  until  the  arming  pin  is 
removed. 

Another  device  for  arming  a  fuze  uses  a  setback  slide  JQ 
mechanism  which  responds  to  setback  forces 
developed  during  acceleration  to  arm  the  fuze.  Such  a 
device  is  shown  in  Ui.  Pat.  No.  3,339,488,  which  is¬ 
sued  Sept.  3,  1967,  to  Julius  Borcherx.  In  thii  patented 
device,  movement  of  a  setback  slide  pivots  a  lever  and  35 
initiates  a  timing  mechanism  to  release  a  detonator  car¬ 
rier  which  moves  into  an  armed  position. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  relates  to  a  fuze  that  is  to  be  AO 
attached  to  ac  ordnance  item,  such  as  a  pyrotechnic 
flare,  and  which  is  to  be  launched  through  a  launching 
band.  A  setback  slide  is  provided  which  carries  a 
spring-loaded  firing  pin  and  forward  movement  of  the 
setback  slide  and  firing  pin  is  prevented  by  a  bo  re  rider 
pin.  Aft  movement  of  the  setback  slide  is  prevented  by 
a  locking  mechanism  which  is  unlocked  by  the  pressure 
applied  for  launching  the  ordnance  item.  In  the  event 
that  the  setback  slide  is  unlocked  and  moves  rearward,  jq 
if  the  ordnance  item  does  not  clear  the  barrel,  the 
borerider  pin  is  provided  with  means  for  preventing  ac¬ 
tuation  of  the  firing  pin. 

BRIEF  DESCRIPTION  OF  THE  DRAWING  „ 

FIG.  1  is  a  top  view  showing  a  preferred  embodiment 
of  the  present  invention; 

FIG.  2  is  a  partial  sectional  view  taken  on  line  2—2 
of  FIG.  I; 

FIG.  3  is  a  partial  sectional  view  similar  to  FIG.  2  of  M 
the  drawing  showing  the  fuze  in  a  launching  condition; 

FIG.  4  «i  a  partial  sectioaal  view  similar  to  FIG.  3  of 
the  drawing  showing  the  fuse  ia  a  malfunctioning  con¬ 
dition;  ej 

FIG.  5  is  a  partial  sectional  view  showing  a  location  ° 
marker  leaving  e  launching  tube;  and 

FIG.  6  is  a  perspective  view  of  a  setback  slide. 


ia  shown  a  fuze  section  11  having  a  cylindrical  con¬ 
tainer  12  crimped  to  the  forward  end  thereof.  Fuze  sec¬ 
tion  11  is  comprised  of  a  housing  13  having  a  bore  14  in 
the  aft  end  in  which  a  pneumatic  button  15  is  slidably 
mounted.  A  shaft  16  is  attached  to  the  inner  end  of 
pneumatic  button  15  and  shaft  16  passes  through  a 
bore  17  in  wall  18  of  housing  13.  A  compression  spring 
19  it  provided  around  shaft  16  between  wall  18  and 
button  14,  and  a  retaining  ring  21  is  provided  on  the 
end  of  shaft  16  to  retain  button  15  within  housing  13. 
Button  15  is  provided  with  two  annular  grooves  22  and 
23.  A  sealing  ring  24  is  positioned  in  groove  22  and 
groove  23  is  arranged  to  receive  a  ball  25  that  is  posi¬ 
tioned  in  a  hole  26  that  communicates  between  bore  14 
and  a  second  bore  27  in  housing  13. 

A  cylindrical  setback  slide  28  is  positioned  in  bore  27 
and  setback  slide  28  is  provided  with  a  reduced  diame¬ 
ter  portion  29  that  joins  the  enlarged  diameter  portion 
of  slide  28  by  a  tapered  surface  31.  A  spring  32  is  pro¬ 
vided  between  one  end  of  setback  slide  28  and  the  end 
of  bore  27  to  bias  setback  slide  28  in  a  forward 
direction.  A  bore  .33  is  provided  in  setback  slide  28  and 
a  firing  pin  34  is  slidably  positioned  in  bore  33  of  set¬ 
back  slide  28.  A  ball  35  is  provided  for  locking  firing 
pm  34  in  a  cocked  position  and  a  spring  30  is  provided 
for  driving  firing  pin  34  when  firing  pin  34  is  released. 
Bali  35  is  positioned  in  a  tapered  hole  36  in  setback 
slide  28  and  the  diameter  of  ball  35  is  sufficiently  large 
to  extend  into  bore  27  of  setback  slide  28  and  prevent 
forward  movement  of  firing  pin  34.  A  hole  37  is  pro¬ 
vided  in  housing  13  to  receive  ball  35  when  setback 
slide  28  moves  forward  to  permit  release  of  firing  pin 
34. 

A  borerider  pm  38  is  provided  in  hole  39  of  housing 
13  and  borerider  pin  38  has  a  pair  of  enlarged  diameter 
portions  41  and  42  and  a  hemispherical  portion  43.  A 
spring  40  is  positioned  in  bole  39  for  biasing  borerider 
pin  38  outwardly  from  hole  39.  As  best  shown  in  FIGS. 
2  and  6  of  the  drawings,  setback  slide  28  has  a  slot  44 
which  is  sufficiently  large  to  accept  pin  38  but  prevents 
the  passage  of  enlarged  diameter  portions  41  and  42.  A 
fuze  cap  45  is  thrcadedly  attached  to  housing  13  and 
contains  a  primer  46,  delay  pellet  47  and  ignition  pellet 
48.  As  one  method  of  launching  the  fuze  and  attached 
ordnance  item  is  by  compressed  air,  a  sealing  ring  49  of 
resilient  material  is  provided  around  the  outer 
periphery  of  housing  13  in  an  annular  groove  51  to 
prevent  excessive  leakage  of  air  between  the  outer 
perimeter  of  fuze  section  1 1  and  the  inner  surface  of  a 
launching  tube  52. 

OPERATION 

Upon  launching  fuze  section  1 1  and  the  associated 
ordnance  item,  the  propelling  force,  such  as  that 
created  by  a  a  explosion,  or  such  as  compressed  air, 
moves  pneumatic  button  IS  against  the  force  of  spring 
19  and  groove  23  becomes  aligned  with  hole  26  in 
housing  13.  Bali  25  is  now  free  to  move  partially  into 
groove  23  so  that  setback  slide  28  will  no  longer  be  in  a 
locked  condition.  As  fuze  section  11  it  accelerated 
through  launching  tube  52,  the  inertia  of  setback  slide 
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J?  causes  spring  Ststa  cotuprems  d  and  setback  slide 
U  moves  rcarwardly  to  release  boreridci  pin  38,  as 
skoea  in  FIG.  3  of  the  drs«hi(v  Firing  pin  34.  how¬ 
ever,  remains  locked  with  sittiack  slide  28  Spring  44 
moves  borerider  pin  31  so  that  hemispherical  portioa  3 
43  contacts  launching  tube  S3. 

Referring  now  to  FIG.  4  of  the  drawings,  a  malfunc¬ 
tion  condition  is  shown  wherein  fuze  section  1 1  has  not 
cleared  launching  tube  53,  but  is  no  longer  in  morion. 
Spring  32  will  drive  setback  slide  2S  to  its  original  po-t-  10 
lion  against  borerider  pin  38  and  Tiring  pin  34  remains 
in  a  locked  condition  by  ball  35.  In  the  evedt  that  fuze 
section  1 1  is  removed  menually  from  launching  tube 
53,  the  enlarged  diameter  42  of  borerider  pin  38 
prevents  spring 40  from  driving  borerider  pin  38  out  of  5 
hole  39. 

Referring  now  to  FIG.  5  of  the  drawings,  fuze  section 
11  has  cleared  launching  tube  52  and  spring  40  has 
driven  borerider  pin  38  out  of  hole  39.  After  the  set- 
back  force  created  by  the  acceleration  of  the  device 
has  diminished,  spring  32  drives  setback  slide  34  for¬ 
ward,  as  borerider  pin  38  is  not  now  present  to  prevent 
movement.  When  tapered  hole  36  in  setback  slide  28 
becomes  aligned  with  hole  37  in  housing  13,  ball  35  jj 
moves  partially  into  hole  37  and  firing  pin  34  becomes 
unlocked.  Firing  pin  spring  30  then  drives  firing  pin  34 
into  primer  44  and  the  detonation  of  primer  44  ignites 
delay  pellet  47  which,  in  turn,  ignites  ignition  pellet  48. 

It  can  thus  be  seen  that  two  sequential  events  must  jo 
take  place  before  primer  44  is  detonated  by  firing  pin 
34.  Firs's  pneumatic  button  15  must  be  depressed  to 
release  ball  25  and,  while  button  IS  is  in  this  position, 
setback  slide  28  must  move  in  an  opposite  direction  to 
the  movement  of  button  15,  in  order  to  release  35 
borerider  pin  38.  For  example,  an  accidental  dropping 
of  the  fme  will  not  release  firing  pin  34,  as  two  forces 
acting  in  opposite  directions  arc  required  for  this  actua- 
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lion. 

We  claim: 

1.  A  fure  for  a  pyrotechnic  device  comprising, 

a  housing  having  first  and  second  longitudinally  ex¬ 
tending  parallel  bores, 

a  setback  slide  slidably  positioned  in  said  first  tow- 
gitudinally  extending  bore,  said  setback  slide  Lav¬ 
ing  a  reduced  diameter  portion, 

a  pneumatic  button  slidably  positioned  in  said 
second  longitudinally  extending  bore,  said  pneu¬ 
matic  button  having  an  annular  groove  in  its 
periphery, 

s  firing  pin  s<idably  mounted  within  said  setback 
slide, 

spring  means  for  actuating  said  firing  pin, 

releasable  means  for  locking  said  firing  pin  in  said 
setback  slide, 

a  borerider  pin  releasably  connected  to  said  setback 
slide  and  having  means  for  preventing  actuation  of 
said  firing  pin, 

a  primer  ignitable  by  said  firing  pm,  and 

a  locking  ball  in  said  housing  engageable  with  said 
reduced  diameter  portion  of  said  setback  slide  for 
locking  said  setback  slide  in  said  housing,  said 
locking  ball  being  receivable  in  said  annular 
groove  of  said  pneumatic  button  for  unlocking  said 
setback  slide  whrreby  said  firing  pin  is  actuated 
upon  forward  movement  of  said  pneumatic  button, 
then  rearward  movement  of  saio  setback  slide,  fol¬ 
lowed  by  forward  movement  of  said  setback  slide. 

2.  A  fuze  for  a  pyrotechnic  device  as  set  forth  in 
claim  1  wherein  said  releasable  means  for  locking  said 
firing  pin  in  said  setback  slide  comprises  a  second 
locking  ball  engageable  with  the  forward  end  of  said  fir¬ 
ing  pin,  and  a  hole  in  said  housing  for  receiving  a  por¬ 
tion  of  said  second  locking  ball  thereby  unlocking  said 
firing  pin. 
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[57]  ABSTRACT 

A  flat,  circular  flare  having  a  thin-walled  plastic  case 
containing  a  disk  of  pyrotechnic  material  provided 
with  a  star-center  and  having  a  fu/.c  means  for  igniting 
said  pyrotechnic  material.  The  flat,  circular  fiaie  is 
launched  from  an  aircraft  by  spinning  and  ti.e  flare 
floats  or  sails  to  the  ground  while  burning. 

2  Claims,  2  Drawing  Figures 
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ii.i.dmunmim;  fi, ami  having  high  drag 

CONFIGURATION 

STATEMENTOE  GOVERNMENT  INTEREST 

The  invention  described  hciein  may  be  manufae-  •' 
Hired  am)  used  by  or  for  The  Government  of  the  United 
States  of  America  for  governmental  purposes  without 
the  payment  of  any  royalties  thereon  or  therefor. 

BACKGROUND  OP  THE  INVENTION  10 

The  present  invention  tclates  to  an  illuminating  flare 
and  more  particularly  to  an  illuminating  flare  that  ir.  to 
be  launched  from  an  aircraft  for  the  purpose  of  illu¬ 
minating  the  area  below  the  aircraft.  | 

Various  types  of  illuminating  flares  arc  presently 
available  for  dropping  from  an  aircraft  and  consist  basi¬ 
cally  of  a  cannistcr  or  container  of  pyrotechnic  com¬ 
position  which  is  suspended  by  a  parachute.  Such  a 
device  is  shown  in  U  S.  Pat.  No.  1,755,388  which  is-  jq 
sued  Apr.  22,  1930,  to  George  Clark  and  Ernest  Jones. 
While  various  improvements  to  aircraft  parachute 
flares  have  been  made  over  the  years,  particularly  with 
improved  ignition  devices  and  better  illuminating  com¬ 
positions,  piactically  all  flares  still  utilize  a  parachute  to  25 
slow  the  descent  of  the  flare  in  its  fall  to  the  ground. 

The  use  of  a  parachute  on  an  illuminating  flare,  how¬ 
ever,  has  scve'al  disadvantages,  one  of  which  is  the 
high  cost  of  manufacturing  and  rigging  the  patachntc. 
Also,  after  the  illuminating  composition  is  consumed,  30 
the  empty  container  attached  to  the  parachute  does  not 
have  much  weight  and  the  unit  may  float  and  drift  for 
considetablc  lime  and  provide  a  hazard  to  air  traffic. 
This  problem  of  drifting  aircraft  parachute  flares  is  of 
particular  concern  in  a  military  zone  where  hundreds  of  35 
flares  ntuy  be  dropped  in  a  very  short  time. 

SUMMARY  OF THE1N VENTION 

The  present  invention  relates  to  an  illuminating  flare 
that  is  designed  for  launching  fiom  an  aircraft  without  40 
using  a  parachute..  A  cast  or  pressed  disk  of  illuminat¬ 
ing  composition  is  housed  in  a  thin-walled  plastic  con¬ 
tainer  and  a  fuze  is  provided  in  the  center  of  the  disk  to 
ignite  the  composition.  The  flare  is  launched  by 
spinning  about  an  axis  perpendicular  to  a  flat  disk  sur-  *•’ 
face  end  gyroscopic  forces  arc  generated  which  retard 
the  motion  of  the  disk  toward  a  low  drag  attitude. 

BRIEF  DESCRIPTION  OH  HE  DRAWING 

FIG.  1  is  a  top  plan  view,  partially  broken  away, 
showing  a  preferred  embodiment  of  the  present  inven¬ 
tion;  and 

FIG.  2  is  a  sectional  view  taken  on  line  2—2  of  FIG. 
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DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

Referring  now  to  the  drawing,  there  is  shown  a  circu¬ 
lar  disk  1 1  of  illuminating  composition  that  is  enclosed  60 
by  housing  12  and  cover  13.  By  wry  of  example,  the  il¬ 
luminating  composition  might  he  comprised  of  about 


5S  pi  ni'ii;  ul  gi.'iiul.tn  i  iii.igiu-siuni,  ab  u.t  1  ■  \  (i.-, 
cent  of  sodium  UK1..1.'  .old  about  ■! . '■  ,1,1  .  nt  n|  ,i 

resinous  hnuift.  Housm;  it  is  preferably  ,11.  -.h-  of  .1 
theiinoscttmg  plastic  i.i.-iciiul  and  co\.,  la  is 
pie  If.  rably  made  of  .  Ik  -'iioopu  s'i.  1  ,.d  A  Mar- 
shaped  collet  cavity  i  i  is  provided  to  feminine  .turning 
of  the  ilium inniing  composi.ion. 

An  mming  fuze  15  is  provided  ut  the  colder  of  tho 
star  caviiy  to  ignite  the  illuminating  composition,  fly 
way  of  example,  arming  fuze  Id  might  be  of  ike  spin  to 
aim  type  which  are  well-known  in  the  fuze  art. 
Generally,  these  spin  to  arm  fuzes  require  a  first  spin 
rate  to  arm  the  fuze  and  then,  upon  decry  of  the  spin 
rate,  the  iu:-.c  will  function  to  actuate  a  firing  pin  which 
strikes  U  primer. 

Circular  disk  1 1  is  designed  to  meet  the  aerodynamic 
requirements  of  u  high  dreg  flat  piate  and  the  ratio  of 
the  disk  di.meter  to  its  thickness  must  be  at  least  6  to  1 . 
As  Hat  piates  exhibit  nign  dreg  only  when  the  oroad 
side  of  the  plntc  is  perpendicular  to  the  uir  flow, 
without  some  stabilizing  force  a  fiat  plate  will  no!  tree 
fall  in  a  high  drag  mode.  By  spinning  the  disk  rheut  an 
axi;.  pcrp«.;ulicv.lur  to  toe  flat  plate,  (.yroxcop-c  forces 
arc  generated  that  retold  the  motion  of  the  plate 
toward  ;■  low  dear,  attitude. 

By  calculations  and  experiments  conducted  at  Naval 
Ammunition  Depot,  Crsae,  Indiana,  it  bus  peer.  deter¬ 
mined  that  illuminati.'!>  fmre  ivitn  Dfar-sbapot  cavities 
that  burn  from  the  center  o-.n  in  the  fashion  of  a  rocket 
grain,  burn  with  normal  efficiency  of  40.000  CF- 
scc/giam.  Also  it  has  be m  determined  th.it  as  a  five 
million  car.dicpo.vcr  ihtri  fl  iis  fioru  an  altitude  of 
3,500  feet  to  e.n  aivit  z.-jc  of  1,000  feet,  there  is  a  circu¬ 
lar  Brett  on  the  ground  on.,  mile  in  dir.rrtclct  ;.t  ,s  lilu- 
minutco  to  a  minimum  of  0.2  lumens  per  s.  .  ,v  foot. 
Twelve  pounds  of  iilumi.iut'rig  composition  cnmp-nav.-d 
of  about  58  percent  of  granulated  magnesium,  ..bout 
37.5  pc  ret  nt  of  sodium  nitrate  t'tsd  «i. '.u  4  5  ocrr.nt  of 
a  resinous  binder,  hurt,  -g  at  40,000  /;  ram  w  id 

product  f.vc  million  1  ;..;iic,A'wer  for  a  t)crio<  of  43.6 
seconds.  It  wt'sc'iii'ctm  V.uii  liti.t  12  pounds  o.  .da'., mul¬ 
ing  composition  ecuiti  be  pressed  into  t.  drettiai  oisk  of 
12  inch:  :,  in  diamstc*  ttiul  2  inches  Mick.  Duiinj;  burn¬ 
ing,  the  disk  will  loose  mass  tti  the  rate  of  0.207  pounds 
per  second  and,  while  hunti;.;,,  will  fall  ah.-. .it  2'AiC  feel. 
'Ve  ch  im: 

1.  A11  illuminating  flute  having  high  dr..;  configura¬ 
tion  coiupri.jiiig: 

<  circular  disk  of  illuminating  composition  having  a 
diameter  to  thickness  ratio  c.f  at  least  6  to  l , 
a  plastic  container  enclosing  said  circular  dirk  of  illu¬ 
minating  composition,  and 
means  positioned  hi  the  center  of  said  circular  disk 
for  igniting  said  circular  disk  of  i'iumi...  ,.i.r  n im¬ 
position  v.hnieby  u.'-m  ignition  said  ii. in...  1,;; 
composition  bunts  from  the  center  uvr.iuiy 
toward  the  edge. 

2.  An  illuminating  flare  as  set  foah  in  oh. uu  1 
wherein  a  sUtr-shapeo  cavity  is  piovidcd  in  via.  c..uter 
of  said  citcular  d.sk  of  illuminating  composition  to 
facilitate  burning. 

***** 
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1 57  J  ABSTRACT 

A  smoke  signal  device  adaptable  for  attaching  to  a 
pistol  and  being  launched  by  Tiring  the  pistol.  An 
adapter  is  provided  which  slip-Hls  onto  a  pistol  barrel 
and  a  base  having  a  percussion  primer  therein  is 
removably  attached  to  the  adapter.  A  case  having  a 
quantity  of  smoke-producing  composition  therein  is 
attached  to  the  forward  end  of  the  base  and  an  igni¬ 
tion  train  is  provided  to  ignite  the  smoke-producing 
composition  upon  detonation  of  the  percussion 
primer.  The  case  is  separated  from  the  base  upon  igni¬ 
tion  and  a  trailing  smoke  signal  is  emitted  from  the 
case  during  flight. 

4  Claims,  2  Drawing  Fig  ares 
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SMOKE  SIGNAL  DEVICE 

STATEMENT  OP  GOVERNMENT  INTEREST 

The  invention  described  heroin  may  he  manufac¬ 
tured  and  uaod  by  or  for  the  Government  of  the  United 
Statee  of  America  for  governmental  purpoeee  without 
the  payment  of  aay  royalties  thence  or  thereto. 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  signalling  device 
and  more  particularly  to  a  signaling  device  which  caa 
be  launched  by  firing  a  pistol. 

Various  devices  have  been  employed  in  the  past  to 
launch  a  pyrotechnic  Rare  by  a  hand-held  device.  One 
relatively  small  device  for  launching  flares  is  shown  in 
U.  S.  Pat.  No.  3.044,360,  whic  issued  July  17. 1962,  to 
Russell  O.  Stefan  and  Anton  3.  '-ang.  A  guide  tube 
having  s  bore  therein  is  provided  with  a  cylindrical  fir¬ 
ing  pin  that  is  spring  biased  by  an  expansive  coil  sprjtg 
The  lower  end  of  the  tube  is  closed  by  a  threaded  plug 
and  the  opposite,  or  upper  end,  is  threaded.  A  flare  car¬ 
tridge  is  provided  with  an  externally  threaded  nipple 
which  is  threadcdly  engageable  in  the  upper  end  of  the 
tube. 

In  U.  S.  Pat.  No.  3,102,477.  which  issued  Sept  3, 
1963,  to  Russell  C.  Stefan  and  Anton  G.  Lang,  there  ■ 
shown  ■  device  similar  to  that  shown  in  U.  S.  Pat.  No. 
3,044,360,  except  there  is  shown  an  improved  flare 
cartridge.  In  this  patented  device,  the  fuse  charge  is  ig¬ 
nited  in  a  manner  to  delay  its  burning  and  thus  assure 
that  a  substantial  portion  of  the  mast  of  the  fuse  will 
remain  unconsumed  during  a  considerable  portion  of 
the  upward  flight  of  the  projectile,  thereby  contributing 
to  the  momentum  aiding  in  the  ascent  of  the  projectile 
and  deferring  the  ignition  of  the  signal  charge  until  the 
projectile  has  reached  an  altitude  where  it  will  be  an  ef¬ 
fective  signal.  The  device  of  U.  S.  Pat.  No.  3,102,477, 
like  that  of  U.  S.  Pat  No.  3.044,360,  threadcdly  con¬ 
nects  the  projectile  to  the  launcher. 

While  the  devices  of  the  above-mentioned  patents 
perform  adequately,  they  have  a  disadvantage  in  that 
the  operator  needs  both  hands  to  assemble  the  projec¬ 
tile  to  the  launcher  and  also  to  'disassemble  the  projec¬ 
tile  after  tiring.  Abo,  the  time  required  to  threadcdly 
attach  and  disconnect  the  projectile  to  the  launcher  is 
relatively  long  and  flares  or  signals  cannot  be  rapidly 
launched. 

In  U.  S.  Pat.  No.  3,313,397,  which  issued  Apr.  23, 
1967,  to  Clarence  W.  Gilliam  et  al,  a  launching  device 
it  shown  having  s  circumferential  groove  on  one  end 
that  engages  with  a  quick  disconnect  device  that  b  pro¬ 
vided  on  the  outer  end  of  the  projector  tube.  The  quick 
disconnect  consists  of  a  plurality  cf  balls  that  are 
separately  retained  in  tapeted  holes  that  are  of  such 
dimensions  that  a  portion  of  the  balls  extend  into  the 
inner  diameter  of  the  tube.  A  spring-biased  sleeve  is 
provided  on  the  outer  diameter  of  the  tube  and  the 
inner  bore  of  this  sleeve  is  provided  with  a  tapered  por¬ 
tion  that  b  engageable  with  the  balls.  Lateral  move¬ 
ment  of  the  sleeve  causes  the  balls  U,  move  inwardly  or 
outwardly,  depending  upon  the  direction  of  travel  of 
the  sleeve.  The  balb  are  engageable  with  the  circum¬ 
ferential  groove  to  lock  the  projectile  case  to  the  pro¬ 
jector  tube. 
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WMMARY  OF  THE  INVENTION 

The  preeenl  invention  relntar  ae  a  signaling  deeto 
which  can  be  attached  to  barrel  of  a  pistol  and  W 
j  launched  by  firing  the  pistol.  An  adapimb  provided  to 
fitting  dm  bgnahng  device  onto  a  bmrrel  and  a  base  haw¬ 
ing  a  peicuwtrm  cap  therein  b  connected  te  the 
adapter.  A  caa  having  a  quantity  et  cmofct-producing 
composition  b  attached  to  the  forward  and  of  the  haae 
10  and  an  ignition  train  b  provided  to  ignte  the  composi¬ 
tion  upon  detonation  of  the  percussion  cap  by  a  Trojan 
tile  fired  from  the  pistol.  During  flight,  tbs  aw  b 
separated  from  the  base  and  a  trail  of  colored  smoke  as 
emitted  from  the  aft  end  of  the  case. 

13  It  b  therefore  a  general  object  of  the  present  inven¬ 
tion  to  provide  s  signaling  device  which  can  be  fired 
from  s  pistol  and  thus  eliminate  the  need  for  a  T*r**l 
launching  device. 

20  BRIEF  DESCfUFTION  OF  THEDRA  WING 

FIG  lbs  diagrammatic  view  showing  a  signaling 
device  attached  to  a  hand-held  pistol;  and 

FIG.  2  is  an  enlarged  sectional  view  showing  a 
25  preferred  embodiment  of  the  present  invention. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

Referring  first  to  FIG.  I  or  the  drawing,  there  b 
30  shown  a  preferred  embodiment  of  the  invention 
wherein  a  smoke  signaling  device  1 1  is  shown  attached 
to  a  pistol  12.  Referring  now  to  FIG.  2  of  the  drawing, 
the  smoke  signaling  device  1 1  has  an  adapter  13  that 
has  a  bore  14  on  one  end  to  slip-fit  onto  the  outside  ofa 
33  pistol  barrel  15.  A  pair  of  slits  16  and  17  are  provided 
to  permit  clearance  for  the  front  sight  IS  and  locking 
lug  19  on  pistol  12.  A  pair  of  holes  21  are  provided  in 
adapter  13  forward  of  bore  14  to  permit  escapagc  of 
gas  generated  by  firing  pistol  12. 

A  base  22  b  provided  with  a  reduced  diameter  por¬ 
tion  23  which  fits  into  a  second  bore  24  of  adapter  13. 
A  groove  25  «s  provided  in  reduced  diameter  portion 
23  and  a  bead  26  u  provided  on  the  forward  end  of 
45  adapter  13  and  snaps  into  groove  25  to  hold  base  22  to 
adapter  13.  A  central  bore  27  is  provided  in  base  22 
and  a  percussion  primer  28  is  positioned  in  bore  27, 
Percussion  primers  arc  commercially  available  and,  by 
way  of  example,  might  be  obtained  from  the  Federal 
30  Cartridge  Corp.,  Anoka,  Minn.  (Part  No.  210)  or  f-om 
Olin  Mathieson  Chemical  Corp.,  Winchester-Western 
Div.,  East  Alton,  III  ,  (Part  No.  120M). 

A  case  29  b  attached  to  the  forward  end  of  base  22 
and  a  quantity  of  smoke-producing  composition  30  b 
33  provided  within  case  29.  As  shown  in  FIG.  2  of  the 
drawing,  a  groove  31  is  provided  in  the  forwa.-d  end  of 
base  22  and  accommodates  the  aft  end  of  cate  29.  Bal¬ 
last  32,  such  as  a  quantity  of  lead,  is  provided  in  the  for¬ 
ward  end  of  case  29  to  provide  stability  during  flight. 
60  An  ignition  agent  33  and  transfer  agent  34  are  provided 
in  the  aft  end  of  case  28  near  percussion  primer  28.  An 
ignition  fuze  35  u  provide-!  to  ignite  the  smoke-produc¬ 
ing  composition  upon  ignition  of  transfer  agent  34.  An 
y  orifice  36  b  provided  in  base  22  to  permit  passage  of 
hat  and  flame  produced  by  the  detonation  of  primer 
28.  By  way  of  example,  the  smoke -producing  composi¬ 
tion  30  might  be  comprised,  by  weight,  of  about  1 3. 1 
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ptnml  of  Mpm  M  *  dye,  Am  19,1  pma  of 
Flugmmt  Rad  dye,  afaeut  22.4  pmM  of pottMba 
chlorate,  about  2.0  patent  at  pamakm  Meartmnt  - 
about  1 1 .0  parent  of  taper  aad  about  343  percent  -  » 
Mndar  solution  comprised,  by  weight.  of  about  I  pat • 
cant  of  cellulose  ilUMi  camphor  awd  about  92  parent 
of  aeatoM.  Alto  by  way  of  example,  ignition  agent  33 
■light  be  compriaed,  by  weight,  at  about  10  percent  of 
rad  lead,  about  16  percent  of  powdered  silicon  and 
■boot  4  percent  of  a  copolymer  binder  rotnpriaarl  of 
about  79  mole  percent  of  vinylidene  fluoride  and  about 
21  mole  percent  of  heufluoropropylene.  Transfer 
agent  34  might  be  compriaed,  by  weight,  of  about  60.7 
percent  of  potassium  nitrate,  about  8.8  percent  of  pow¬ 
dered  amorphous  boron,  about  27  percent  of  atomised 
aluminum  and  about  3.3  percent  at  the  same 
copolymer  binder  used  in  the  ignition  iguL 

OPERATION 

In  operation,  the  smoke  signaling  device  1 1  is  Tint 
positioned  on  pistol  12,  with  slits  16  and  17  being 
aligned  to  provide  clearance  for  front  sight  IS  and 
locking  lug  19  on  pistol  12.  Pistol  12  ■  then  aimed  and 
fired,  and  the  bull.*;  which  is  fired  strikes  percussion 
primer  2S.  The  momentum  of  the  striking  bullet  will 
cause  the  entire  assembly  of  smoke  signaling  device  to 
be  projected  from  the  pistol,  however,  detonation  of 
percussion  primer  28  will  cause  adapter  13  to  be 
separated  from  base  22  and  adapter  13.  which  is  light 
weight,  will  travel  only  a  short  distance  from  the  pistol. 

The  detonation  of  percussion  primer  21  causes  igni¬ 
tion  agent  33  to  be  ignited  which,  in  turn,  ignites 
transfer  agent  34  and  smoke-producing  composition 
30.  The  gsses  generated  by  the  combustion  of  these 
burning  products  causes  case  29  to  be  separated  from 
base  22  and  a  smoke  trail  is  emitted  from  the  aft  end  of 
case  29  as  it  travels  through  the  air.  It  should  be  noted 
that  the  flight  of  case  29  is  due  mainly  to  the  impact  of 
the  bullet  fired  from  pistol  12,  rather  than  from  any 
propulsion  due  from  the  burning  of  the  smoke-produc¬ 


ing  composition  30.  Devices  embodying  the  press*  in¬ 
vention  hats  ban  made  and  tasted  at  the  Nava)  Am 
munition  Depot,  Crane,  Ind.,  and  have  been  obMratf 
to  trove!  between  430  and  SM  feat. 

S  the  claim: 

1.  A  smoke  signal  adaptable  tar  being  launchnd  by  a 
projectile  fired  franc  pistol  comprising: 

n  adapter  for  receiving  the  barrel  of  a  pistol, 

a  beat  separably  attached  to  one  end  of  said  adapter 
10  and  having  a  central  cavity  therein,  said  beat  being 
adaptable  to  be  separated  from  said  adapter  durtng 
bunch, 

a  percussion  primer  positioned  in  said  central  cavity 
of  said  base  at  a  position  opposed  to  the  juncture 
13  of  said  adapter  and  said  base  and  positioned  to  be 
detonated  by  a  projectile  fired  through  said  banal 
of  said  pistol,  whereupon  detonation  of  said  primer 
separates  said  base  from  said  adapter, 

a  cylindrical  case  separably  attached  to  said  base, 
20  said  cylindrical  cue  having  a  domed-shaped  foe- 
ward  end, 

a  quantity  of  smoke-producing  composition  in  said 
cylindrical  esse,  and 

fuse  means  for  igniting  said  smoke  composition  upon 
23  detonation  of  said  percussion  primer  by  a  projec¬ 
tile  fired  by  said  pistol  whereby  ignition  of  said 
smoke  composition  causes  said  case  to  be 
separated  from  said  base. 

2.  A  smoke  signal  as  set  fa  .h  in  claim  1  wherein  nM 
30  adapter  has  at  least  one  hole  for  venting  gas  generated 

by  firing  said  pistol. 

3.  A  smoke  signal  as  set  forth  in  claim  1  wherein  said 
smoke- producing  composition  is  comprised,  by  weight, 
of  about  30.2  percent  of  red  dye,  about  22.6  percent  of 

33  potassium  chlorate,  about  2  percent  of  potassium 
bicarbonate,  about  1 1  percent  of  sugar  and  about  M2 
percent  of  binder. 

4.  A  smoKc  signal  as  set  forth  in  claim  3  wherein  snid 
binder  is  comprised,  by  weight,  of  about  8  percent  at 

40  ceUuktee  nitrate  and  about  92  percent  of  acetone. 
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(57 1  ABSTRACT 

A  fuee  and  ejection  device  for  an  aircraft  parachute 
flare  having  an  eapellant  charge  for  teparating  a 
parachute  and  flare  from  an  outer  container,  a  sta- 
tionarily  mounted  delay  fuse  for  igniting  the  eapellant 
charge,  and  a  rotatable  triggering  device  for  selective* 
ly  igniting  different  lengths  of  the  delay  fuse  whereby 
the  time  of  free  fall  of  the  parachute  and  flare  within 
the  outer  container  can  be  varied.  A  safety  locking 
ring  is  provided  to  prevent  accidental  triggering  of  the 
expellant  charge  and  the  safety  locking  ring  is  first 
removed  by  the  pull  of  a  lanyard  secured  tc  a 
launching  aircraft  and  then  the  lanyard  pulls  a  discon¬ 
nect  pin  which  actuates  the  triggering  device. 

2  Claims,  9  Drawing  Figure* 
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VARIABLE  DELAY  FUSE  fOR  AIRCRAFT 
PARACHUTE  FLARE 

STATEMENT  OF  GOVERNMENT  INTEREST 

The  invention  described  herein  may  be  manufac-  5 
tured  and  used  by  or  for  the  Government  of  the  United 
States  of  America  for  governmental  purposes  without 
the  payment  of  any  royalties  thereon  or  therefor. 


BACKGROUND  OFTHE  INVENTION 
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The  present  invention  relates  to  a  delay  fuse  for  an 
aircraft  parachute  flare  and  more  particularly  to  a 
delay  fuse  having  improved  reliability  and  safety  flea* 
lures. 

An  aircraft  parachute  flare  is  normally  provided  with 
three  sections  or  components,  namely  a  parachute,  a 
section  containing  a  pyrotechnic  composition  and  a 
triggering  mechanism.  The  triggering  mechanism,  in 
addition  to  igniting  the  pyrotechnic  composition,  20 
frequently  provides  for  a  delay  period  so  that  the  air¬ 
craft  parachute  flare  can  free  fall  a  predetermined 
distance  prior  to  parachute  opening.  This  free  fait  fea¬ 
ture  permits  the  aircraft  parachute  flare  *.n  be  launched 
or  dropped  from  relatively  high  altitudes,  but  prevents  25 
ignition  of  the  pyrotechnic  composition  until  the 
parachute  flare  is  at  an  altitude  such  that  light  from  the 
flare  wilt  illuminate  the  ground  below. 

Various  mechanisms  and  devices  have  heretofore 
been  employed  to  provide  a  delay  period  between  time 
of  launch  and  ignition  of  the  pyrotechnic  composition. 
One  mechanical  device  is  shown  in  U.S.  Pat  No. 
2,I44,0.*:6,  which  issued  Jan.  17,  1939,  to  Ralph  Hal- 
bach.  In  this  patented  device,  a  timing  arrangement 
utilizing  a  standard  clock  mechanism  is  employed  to 
actuate  a  locking  bolt  to  produce  an  opening  of  the 
parachute  casing  whereupon  the  parachute  i«  per¬ 
mitted  to  open  and  the  flare  is  ignited. 

Another  type  of  timing  mechanism  is  shown  and 
described  in  U.S.  Pat.  No.  1,346,434,  which  issued  July 
13,  1920,  to  Harold  Holt  In  this  timing  mechanism  a 
fuse  it  provided  which  has  a  fixed  cup  and  base  member 
with  an  intermediate  member  containing  fuse  material. 
The  intermediate  member  is  routable  to  provide  dif-  4j 
ferent  length  of  communication  paths  between  an  elec¬ 
tric  igniter  and  a  quick  match  element  which  ignites  the 
illuminating  material. 

As  an  aircraft  parachute  Hare  is  an  expendable  item, 
possibly  the  most  important  features  on  these  Hates  are  nu 
the  safety  features  which  attempt  to  prevent  accidental 
or  premature  ignition  of  the  pyrotechnic  composition. 

As  the  illuminating  materials  wh'ch  are  used  in  present 
day  flares  provide  extreme  heat  upon  burning,  any  ac¬ 
cidental  ignition  of  these  flares  could  result  in  a  55 
catastrophic  disaster,  particularly  if  the  flares  are  in 
storage  aboard  a  ship.  In  order  to  provide  some  mea¬ 
sure  of  safety,  most  present  day  flares  arc  provided  with 
a  safety  pin  which  is  kept  in  position  unti1  the  flare  is 
mounted  in  a  launching  rack  on  an  aircraft.  In  the  event  60 
the  aircraft  returns  with  flares,  the  safety  pins  are  rein¬ 
serted. 


SI  MMARY  OF  THE  INVENTION 

The  pre  nt  invention  relates  to  a  variable  delay  fuse 
which  is  removably  attached  to  an  aircraft  flare  and 
which  provides  an  adjustable  delay  period  prior  to  In¬ 


itiating  parachute  opening  and  ignition  of  an  illuminat¬ 
ing  composition.  The  variable  delay  fuse  is  provided 
with  a  safety  locking  ring  which  remains  in  position 
until  the  aircraft  parachute  flare  is  launched  from  an 
aircraft  whereupon  a  lanyard  attached  to  the  aircraft 
causes  the  safety  locking  ring  to  be  First  removed  and 
then  the  lanyard  actuates  a  triggering  means  The  trig¬ 
gering  means  is  rotatable  relative  to  a  stationarily  at¬ 
tached  fuse  cord  wheieby  different  lengths  of  fuse  cord 
can  be  ignited  to  provide  different  delay  periods 
between  time  of  launch  and  ignition  of  the  illuminating 
composition.  A  safe  position  is  provided  for  t he  trigger¬ 
ing  means  and,  when  in  this  safe  position,  any  ac¬ 
cidental  release  of  the  triggering  means  will  not  ignite 
the  fuse  cord. 

It  is  therefore  a  general  object  of  the  present  inven¬ 
tion  to  provide  a  fuse  assembly  which  is  removably  at¬ 
tached  to  an  aircraft  parachute  flare  whereby  the  fuse 
can  be  stored  separately  from  the  illuminating  com¬ 
position  and  can  be  quickly  assembled  prior  to  use. 

Other  objects  and  advantages  of  the  present  inven¬ 
tion  will  be  readily  appreciated  as  the  same  becomes 
better  understood  by  reference  to  the  following 
detailed  description  when  considered  in  connection 
with  the  accompanying  drawings. 

BRIEF  DESCRIPTION  OFTHE  DRAWINGS 

FIG.  1  is  a  diagrammatic  view  showing  a  parachute 
flare  being  ejected  from  its  case; 

FIG.  2  is  a  top  plan  view  of  a  preferred  embodiment 
of  the  present  invention; 

FIG.  3  is  a  longitudinal  sectional  view  of  a  preferred 
embodiment  of  the  present  invention; 

FIG.  4  is  a  side  view  of  a  fuse  housing  showing 
locking  slots; 

FiG.  5  is  a  partial  sectional  view  taken  on  line  5—5 
of  FIG.  2  and  showing  a  detent  arrangement; 

FIG.  6  is  a  top  plan  view  of  a  fuse  housing; 

FIG.  7  is  a  partial  sectional  view  taken  on  line  7 — 7 
of  FIG.  4; 

FiG.  §  is  a  sectional  view  showing  an  ejection 
plunger  having  Jelay  elements;  and 

FIG.  9  is  a  plan  view  showing  a  lanyard  assembly. 

DESCRIPTION  OFTHE  PREFERRED 

EMBODIMENT 

Referring  first  to  FIG.  1  of  the  drawings,  there  is 
shown  an  aircraft  parachulc  flare  1 1  which  is  m  process 
of  being  opened.  Basically,  an  aircraft  parachute  flare 
is  comprised  of  a  flare  composition  section  12  which 
contains  art  illuminating  material,  a  parachute  section 
13,  and  a  fuse  section  14.  The  flare  composition  section 
12  and  parachute  section  13  are  contained  in  a  con¬ 
tainer  211,  to  which  the  fuse  section  14  is  attached 
through  adapter  housing  15.  Container  28  is  attached 
to  a  launcher  on  an  aircraft  by  means  of  brackets  16 
and  17. 

Referring  now  to  FIGS.  3  and  4  of  the  drawings.  It 
can  be  teen  that  fuse  case  18  is  provided  with  grooves 
19  which  engage  with  pin*  21  in  adapter  housing  15  so 
that  fuse  section  14  can  be  removably  attached  to 
adapter  housing  15.  By  way  of  exr.mple,  three  equally 
spaced  grooves  19  might  be  provided  in  fuze  .ase  18, 
with  each  groove  being  provided  with  a  vertical  portion 
22,  a  slanted  portion  23,  and  a  radiured  seat  portion  24. 
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A  leaf  soring  25  it  attached  to  fuse  case  If  adjacent  A*  heal  shown  in  FIG.  8  of  the  drawing!,  three  delay  in- 
each  teat  portion  24  to  provide  a  locking  force  against  crcmcnts  44,  45,  and  44  arc  provided  within  an  cjec- 

pin*  21.  When  attaching  fuse  lection  14  to  adaptc  lion  plunger  4?  and  are  ignited  when  primer  41  is 

housing  15,  pins  21  are  First  engaged  in  vertical  portion  detonated  and  ignites  ignition  powder  48.  The  delay  in- 

22  of  grooves  19,  and  (hen  fuse  case  18  is  rotated  so  5  crcmcnts.  in  turn,  ignite  black  powder  charge  49  and 
that  pins  21  are  then  engaged  in  slanted  portion  23  ar.  annular  ring  71  of  black  powder.  By  way  of  example, 

thereby  drawing  together  fuse  case  18  with  adapter  delay  increments  44,  45,  and  64  might  he  comprised, 

housing  15.  Pins  21  then  become  seated  in  radiused  by  weight,  of  61  percent  of  barium  chromate,  13  per- 
seat  portion  24,  and  leaf  springs  25  provide  an  addi-  cent  of  potassium  perchlorate,  and  26  percent  of  a 
tional  holding  force  against  pins  21.  By  providing  a  10  powdered  alloy  consisting  of  70  percent  zirconium  and 
strong  torque  to  fuse  case  18,  however,  while  holding  30  percent  nickel.  Ejection  plunger  67  is  provided  with 
adapter  housing  15  against  rotation,  fuse  section  14  can  a  pointed  forward  end  72  and  a  bore  73  provides  a 

be  removed,  if  desired.  passageway  so  that  heat  and  flame  from  annular  ring  of 

At  best  shown  in  FIGS.  2  and  3  of  the  drawings,  a  j  black  powjer  71  can  pass  into  the  forward  end  and  exit 
dial  plate  26  is  provided  in  fuse  case  18  and  indicia  on  through  a  plurality  of  holes  74  in  pointed  end  72  to  ig- 
dial  plate  26  indicates  setting  which  provide  different  nitc  a  time  delay  fuse  75.  A  very  weak  spring  76  is  prc> 
free  fall  distances  before  parachute  opening  is  initiated.  vided  within  holder  62  to  prevent  ejection  plunger  67 
Dial  plate  26  is  maintained  in  position  by  lucking  ring  from  engaging  time  delay  fuse  75  until  firing  pin  43 
27  which  is  secured  to  fuse  case  18  by  any  conventional  20  strikes  primer  61. 

means,  ruch  as  screws  or  adhesive.  A  trigger  assembly  As  best  seen  in  FIGS.  6  and  7  of  the  drawings,  time 
31  is  rotatably  attached  to  dial  plate  21  hv  means  of  a  delay  fuse  75  is  positioned  in  an  arc  around  an  inncT 
rotor  32  which  is  fitted  in  a  hole  in  dial  plate  26.  A  periphe>al  edge  of  fuse  case  18.  A  plurality  of  dowel 
resilient  ring  33  is  provided  on  the  outer  circumference  pins '77  arc  provided  in  fuse  case  18  to  maintain  time 
of  rotor  .12  to  provide  a  seal  against  moisture.  An  in-  2S  delay  fuse  75  in  a  circular  position.  The  beginning  of 
dicator  knob  34  is  aUichcd  to  rotor  32  by  means  of  time  delay  fuse  75  is  positioned  by  a  flange  78  which 
screws  35  end  knob  34  is  provided  with  a  pointer  36  can  he  made  integral  with  fuse  case  18.  The  terminal 
which  points  to  the  selected  indicuiondi.il  plate  26.  A*  end  of  tusc  75  passes  through  a  hole  79,  and  a 
shown  in  FIG.  5  of  the  drawings,  dial  plate  24  is  pro-  passageway  St  connects  hole  79  with  a  quantity  of 
vided  with  a  plurality  of  indentations  37  un  the  bottom  30  ejection  powder  82.  A  ferrule  83  is  provided  on  the  tcv- 
side  thereof,  there  being  one  indentation  lor  each  poti-  r.iinal  end  of  fuse  75  in  order  to  maintain  fuse  75  in 
tion  of  indicia  which  is  shown  on  the  top  of  dial  plate  position  in  hole  79.  An  end  cap  84  and  spacer  85  arc 
26.  A  (jeten*  3R  is  provided  in  hole  39  in  rotor  32  and  provided  to  enclose  ejection  powder  82  so  that  it  will 
spring  41  biases  detent  38  against  the  bottom  of  dial  not  be  affected  by  moisture  and  the  like.  As  shown  in 

plate  26  ?«  that  detent  38  can  selectively  engage  dif-  5  FIG.  6  of  the  drawings,  arrow  A  indicates  the  direction 
ferent  indentations  37.  which  the  pointed  end  72  of  ejection  plunger  67  is 

A  firing  pin  housing  42  is  attached  to  rotor  32  and  pointing  when  pointer  36  shows  e  "safe”  position.  Ii 

firing  pin  43  is  slidably  mounted  in  housing  42.  Helical  can  be  seen  that  if  the  device  is  accidentally  fired,  the 

spring  44  provided  the  driving  force  for  firing  pin  43.  time  fuse  75  will  not  be  ignited.  A  slot  86  is  provided  to 

Firing  pin  43  is  retained  in  a  cocked  position  by  pull  pin  shield  fuse  75  from  any  name  and  heat  coming  through 

45  which  engages  in  an  elongated  slot  46  in  firing  pin  holes  74  in  the  event  fuse  section  14  is  triggered  while 

43.  Pull  pin  45  is  provided  with  a  spherical  end  47  and  in  a  '"safe"  position.  Arrow  B  indicates  the  direction 
it  can  be  seen  that,  in  order  to  remove  pull  pin  45  from  which  the  pointed  end  72  of  ejection  plunger  67  is 
elorgated  slot  46,  spherical  end  47  causes  firing  pin  43  45  pointing  when  the  pointer  36  shows  a  “  14,000”  feet 
to  move  a  very  shoi  t  distance  backwards,  thereby  com-  position,  and  it  can  be  seen  a  considerable  delay  will  be 
pressing  helical  spring  44  an  additional  distance.  It  is  provided  while  a  long  length  of  time  fuse  75  burns, 
this  elongated  slot  46  and  spherical  end  47  arrange-  Arrow  C  indicates  the  direction  which  pointed  end  72 
ment  that  provides  an  extra  large  pulling  force  to  of  ejection  plunger  67  is  pointing  when  pointer  36 
remove  pull  pin  45,  thereby  preventing  accidental  50  shows  a  "500"  feet  position,  and  it  can  be  seen  that  a 
release  of  firing  pin  43  A  short  cable  48  is  attached  to  very  short  length  of  fuse  75  will  burn, 
the  upper  end  of  pull  pin  45  with  cable  48  being  dou-  Housing  15  is  provided  with  an  aperture  87  and  s 
bled  to  form  a  loop  49  on  the  outer  end.  A  toggle  51  is  center  portion  88  of  fuse  case  18  extends  into  aperture 

staked  to  cable  48,  and  a  seat  52  is  provided  in  rotor  32  18.  It  is  in  this  center  portion  88  that  ejection  powder 

for  seating  toggle  51.  A  retaining  groove  53  is  provided  5S  82  and  end  cap  84  arc  contained,  and  the  explosive 
adjacent  seat  52,  and  a  safety  locking  ring  54  is  engage-  force  from  the  detonation  of  powder  82  will  be  chan- 

ablc  in  gtoovc  53  to  secure  toggle  SI  to  rotor  32  and,  nclcd  through  aperture  87  to  blow  out  end  closure  89 

consequently,  to  secure  pull  pin  45  in  slot  46  of  firing  and  expel  flare  composition  section  12  and  parachute 
pin  43.  As  best  shown  in  FiG.  2  of  the  drawings,  locking  section  II  from  outer  container  28.  Aperture  87  b 

ring  54  is  provided  with  three  nodes  55  which  are  post-  60  threaded  so  that  when  fuse  case  18  is  not  attached  to 

tinned  approximately  90*  apart.  Nodes  55  arc  engages-  adapter  housing  15,  a  plug  can  be  threaded  into  aper- 
ble  in  groove  53,  The  ends  of  locking  rtng  54  are  at-  lure  87  to  prevent  moisture  and  dirt  from  entering  into 
tached  to  an  annual  ring  56  and,  by  pulling  on  ring  56,  flare  composition  section  12. 

nod.  ,  55  can  be  removed  from  groove  53.  FiG.  9  of  the  drawings  shows  a  lanyard  cable  91  to 

A  primer  61  is  positioned  in  a  holder  62  which  is  which  a  swivel  ioop  52  is  provided  for  fastening  to  an 

mounted  in  housing  42,  and  also  a  fixed  delay  and  ejec-  aircraft.  A  snap  93  is  provided  on  the  other  end  of 

tion  triggering  mechanism  63  is  provided  in  holder  62.  cable  91  and  it  cngrgeabte  with  loop  49  of  cable  48, 
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and  a  loop  M  in  lanyard  cablt  91  n  provided  to  enga ge 
ringS*. 

OPERATION 

For  maximum  safety,  fuse  section  14  is  not  assem- 
bled  to  the  aircraft  parachute  flare  II  until  the  flare  is 
to  be  put  into  use.  When  it  is  desired  to  mate  fuse  sec¬ 
tion  14  to  adapter  housing  IS,  any  plug  which  it 
threaded  into  aperture  §7  must  be  removed.  Also 
locking  ring  54  should  be  in  position  and  indicator 
knob  34  should  be  rotated  until  pointer  36  is  indicating 
a  “safe"  position,  as  shown  in  FIG.  2  of  the  drawing. 
Fuse  section  14  can  then  be  mated  with  adapter  hous- 
ing  15  by  engaging  pins  21  in  adapter  housing  15  with 
grooves  19  in  fuse  case  IS  and  rotating  fuse  case  18  so 
that  pins  21  will  be  seated  in  radiused  seat  portions  24. 

Immediately  prior  to  mounting  the  aircraft  parachute 
flare  II  to  the  launcher  on  an  aircraft,  indicator  knob 
34  is  turned  so  that  pointer  36  will  indicate  the  desired 
free  fall  distance.  For  example,  with  pointer  36  point¬ 
ing  to  "4000,"  the  aircraft  parachute  flare  will  fall  ap¬ 
proximately  4,000  feet,  before  the  flare  composition 
section  12  and  parachute  section  13  will  be  ejected 
from  container  28.  Upon  aircraft  parachute  flare  II  jj 
being  mounted  to  a  launcher  an  an  aircraft,  snap  93  of 
the  lanyard  is  attached  to  loop  49  of  cable  48  and  ring 
56  is  attached  to  loop  94  of  the  lanyard.  The  length  of 
the  lanyard  cable  91  between  loop  94  and  snap  93  is 
such  that  a  pull  on  cable  91  will  First  cause  ring  56  to  be  iq 
pulled,  which  in  turn  causes  locking  ring  54  to  be 
removed  from  retaining  groove  53  and  then,  after 
locking  ring  54  has  been  removed,  the  pulling  force  of 
the  lanyard  cable  will  be  applied  to  loop  49  and  pull  pin 
45  will  be  withdrawn  to  release  Firing  pin  43.  3j 

With  pull  pin  45  having  cleared  Firing  pin  43,  spring 
44  will  drive  Firing  pin  43  into  primer  61  which,  upon 
detonation,  drives  ejection  plunger  outwardly,  whereu¬ 
pon  pointed  end  72  of  ejection  plunger  67  becomes 
embedded  in  time  delay  fuse  75.  Detonation  of  primer  40 
61  causes  black  powder  charge  68  to  be  ignited  which, 
in  turn,  causes  delay  elements  *4,  65,  and  66  to  be  ig¬ 
nited.  These  delay  elements  cause  about  a  2-second 
delay  before  powder  charges  69  and  71  are  ignited.  The 


heat  and  flame  from  the  burning  of  powder  chaigc  71 
pass  through  bore  73  and  out  of  holes  74  in  pointed  end 
72  of  ejection  plunger  67  and  cause  time  delay  fuse  75 
to  be  ignited.  Time  delay  fuse  75,  in  turn,  causes  ejec- 
5  tion  powder  82  to  be  detonated  whereupon  end  cap  84 
and  spacer  85  are  forced  out,  and  also  end  cloture  89  it 
blown  out,  and  flare  composition  section  12  and 
parachute  section  13  are  ejected  from  container  28. 
f  it  can  Ihut  be  seen  that  the  present  invention  pro¬ 
vides  an  improved  variable  delay  fuse  for  an  aircraft 
parachute  flate  which  has  improved  safety  features  to 
prevent  an  act  ientaJ  ignition  of  the  pyrotechnic 
materia)  inside  the  flare.  Obviously  many  modifications 
and  variations  of  the  present  invention  are  possible  in 
the  light  of  the  above  teachings. 

We  claim: 

1.  A  variable  delay  fuse  ar.d  ejection  device  for  eject¬ 
ing  a  flare  and  parachute  from  an  outer  container  hav¬ 
ing  plurality  of  attaching  pins  thereon  comprising, 

a  fuse  case  having  a  plurality  of  grooves  which  arc 
engageablc  cnc  each  with  the  plurality  of  attaching 
pins  on  said  outer  container  and  said  fuze  case 
having  a  plurality  of  indentations  on  one  surface 
thereof, 

a  rotor  rotatably  mounted  to  said  fuse  case  and  pro¬ 
vided  with  a  spring-biased  detent  which  is  selec¬ 
tively  cngageable  with  said  indentations, 
a  charge  of  pow  der  in  said  fuse  case, 
a  time  delay  fuse  positioned  in  an  arc  within  said  case 
for  igniting  said  charge  of  pow  der, 
trigger  mechanism  attached  to  said  rotor  and  adapta¬ 
ble  for  igniting  said  time  delay  fuse  at  selected 
positions,  said  trigger  mechanism  including  a  firing 
pin,  spring  means  for  driving  said  firing  pin,  a  pull 
pin  cngageable  with  said  rotor  and  said  Firing  pin 
for  holding  said  Firing  pin  in  a  cocked  position  and 
ignition  means  for  igniting  said  time  delay  fuze 
upon  triggering  of  said  firing  pin.  and 
means  for  locking  said  trigger  mechanism. 

2.  A  variable  delay  fuse  and  ejection  device  a<  set 
forth  in  claim  I  wherein  s;id  means  for  locking  said 
trigger  mechanism  include  a  locking  ring  cngageable 
with  said  rotor  for  preventing  removal  of  said  pull  pin. 

•  •  •  •  # 
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FIM RESISTANT  PHOTOFLASH  CARTRIDGE 

STATEMENT  OF  GOVERNMENT  INTEREST 

The  invention  described  herein  may  be  manufac¬ 
tured  and  used  by  or  for  the  Government  of  the  United 
States  of  America  for  governmental  purposes  without 
'be  payment  of  any  royalties  thereon  or  therefore, 

B  ACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  flare  cartridge  for 
providing  illumination  in  support  of  night  aerial 
photography,  and  more  particularly  to  a  flare  cartridge 
which  is  insulated  to  delay  ignition  in  the  event  of  a  Are 
in  the  rrea  where  the  cartridge  is  stored  or  located. 

The  military  services  are  presently  using  a  photoflash 
cartridge  which,  after  a  fixed  delay,  explodes  to  provide 
a  high  intensity  flash.  One  such  device  is  shown  and 
described  in  I'.S.  Pat.  No.  3,473,472.  which  issued  Oct. 
21,  I960,  to  diliy  R.  P'iss,  Clarence  W.  GiViam,  and 
John  C  Laswell.  In  this  patent  there  is  shown  and 
described  a  photoflash  cartridge  which,  upon  ejection 
and  a.ier  a  fixed  delay,  explodes  to  provide  a  high  n- 
tensity,  short  duration  flash  An  inner  charge  case  is 
propelled  or  fired  from  a  cartridge  case  and.  after  a 
fixed  delay,  a  homogeneous  explosive  mixture  is  ignited 
that  causes  the  inner  charge  case  to  explode  and  the 
surrounding  flash  composition  to  be  rapidly  ignited 

Photofiash  cartridges  which  are  presently  used  by  the 
military  services  are  reliable  and  provide  good  light 
output,  however,  these  photoflash  cartridges  have  an 
inherent  weakness.  In  recent  fires  aboard  ships  it  has 
barn  learned  that  photofiash  cart<iJg»  are  one  of  the 
first  pyrotechnic  items  to  be  ejected  or  exploded  by  the 
heat  of  the  fire  In  tests  conducted  at  the  Naval  Ammu¬ 
nition  Depot,  Crane,  Indiana,  it  has  been  shown  that  in 
the  event  of  a  fire  caused  by  ignition  of  jet  fuel, 
photofiash  cartridges  mounted  beneath  an  aircraft  wing 
are  likely  to  eject  and  explode  in  about  26  seconds  after 
the  jet  fuel  was  ignited.  Thus  in  about  riminute  after  a 
fire  starts  involving  an  aircraft  carrying  photofiash  car¬ 
tridges,  a  fireman  is  susceptible  to  being  hit  by  an 
ejected  or  exploded  cartridge. 

SUMMARY  OF  THE  INVENTION 

me  present  invention  relates  to  a  photoflash  car¬ 
tridge  which  is  insulated  to  that  the  cartridge  will 
withstand  a  burning  jet  fuel  environment  for  a 
minimum  of  3  minutes.  The  photofiash  cartridge  it  pro¬ 
vided  with  a  closed  end  that  has  an  electric  primer  posi¬ 
tioned  therein  and  e  disk  of  heat  insulating  material  is 
attacl  sd  to  the  cmeed  end.  The  remainder  of  the  car¬ 
tridge  is  covered  with  a  heavy  la,er  of  intumeecent 
vinyl  material  which  ia  applied  in  thin  layers  to  build  up 
to  a  thickness  of  about  %  of  an  inch. 

BRIEF  DESCRIPTION  OF  THE  DRAWING 

FIG  I  is  a  top  view  of  t  preferred  embodiment  of  the 
present  invention;  and 

FIG.  2  is  a  side  view,  partially  broken  away,  of  a 
preferred  embodiment 


DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

Referring  nor  to  the  drawing,  than  ia  shown  a 

Billy  R.  aim  Qbwcc  W  ™-  wd  Mb  E 
LasujO.  A  cartridge  case  11  u  subatamialy  cloaed  on 
one  end  which  ia  provided  with  a  threaded  hole  so  that 
an  electric  primer  12  can  be  threaded^  connected 
10  therein.  The  opposite  end  of  cartridge  case  11  is  open 
The  c kited  end  cf  cartridge  case  1 1  ia  provided  with  a 
counterbore  that  ia  filled  with  an  expelling  charge  13. 
.iuch  as  black  powder  A  photofiash  composition  14  is 
contained  within  caae  15  and  a  closing  dak  14  ia  pro- 
15  vided  to  date  the  end  of  case  15  Cap  17  is  provided  to 
close  the  outer  end  of  cartridge  case  11 

A  disk  IB  of  hem  insulating  material  L  attached  to 
the  closed  end  of  ccnridge  case  1 1  and  ia  prowdeo  with 
holes  71,22  and  25,  which  are  provided  to  that  electn- 
20  cal  contact  can  be  made  tc  ignite  primer  12.  By  way  of 
example,  disk  18  might  be  made  of  grade  AAA  HR 
aabestoa- filled  phenolic,  which  a  sold  commercially  by 
Raybestoa-Manhattan,  Inc  ,  Bridgeport,  Com  .  and  at¬ 
tached  to  said  case  by  cementing.  The  remainder  of 
25  cartridge  case. II  is  covered  with  a  heavy  layer  of  mtu- 
mesccnt  material  24.  By  way  of  ciaaopie,  the  intu 
mescent  material  24  n tight  be  Albi-g*,  an  ioaunmeent 
vinyl  material  marketed  by  the  Albi  Mfg.  Dept.  -  Ci 
ties  Service  Co..  Rockville,  Conn  The  coaxing  of  Al 
30  bi-89  material  is  applied  in  thin  layers  which  are  built 
up  to  provide  a  coating  having  a  thickness  of  about  A. 
ot  an  inch.  It  has  been  observed  in  tests  conducted  at 
Naval  Ammunition  Depot,  Crane,  Indiana,  that  a 
photofiash  cartridge  having  a  disk  IB  attached  thereto 
35  and  a  %  inch  layer  of  intumescent  material  will  not  ex¬ 
plode  or  ignite  for  at  least  7  minutes  after  exposure  to  a 
burning  jet  uelr  -tronmem 

I  claim: 

1  A  Art  esistant  photofiash  cartridge  comprising 
40  a  cartridge  case  having  a  closed  end  and  an  open 
end, 

a  charge  of  photoflash  composition  in  said  cartridge 
case, 

a  cap  closing  the  open  end  of  said  cartridge  caae, 

an  electric  primer  threadedly  attached  m  said  closed 
end  of  said  cartridge  ra«r. 

a  disk  of  asbestos- filled  phenolic  malarial  attached  to 
the  closed  end  of  laid  cartridge  caae,  mid  dfck  hav  - 
in§  at  least  two  holes  therein  for  provtdiwg  pamage 
for  electrical  conductors  for  carrying  a  current  to 
said  primer,  and 

a  heavy  layer  of  intumcacent  vinyl  matxtial  covering 
said  cap  and  the  remainder  of  mid  tsatridp  erne 
not  covered  by  said  dwk  of  aabatoe  fa  J  phenolic 
material. 

2.  A  fire  remrtnt  phetofiaah  cartridge  m  sat  forth  m 
claim  1  w harem  sakl  disk  of  asbmcii-ARed  phanohe 
material  ia  attached  to  said  cloaed  and  of  wM  cartridge 
cam  by  cementing 
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PYROTECHNIC  COMPOSITION 
Duane  M.  Johnson,  llickncll,  and  Donald  R.  Rnielton, 
W  inslow,  Inil.,  assignors  lo  Hie  I  lulled  Sinks  <>:'  Amer¬ 
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No  Drawing.  t  iled  Gel.  28.  1968,  Sir.  No.  772,067 
Int.  Cl.  C06d  .i/00 
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ABSTRACT  OF  T11F.  DISCLOSURE 

An  improved  pyrotechnic  composition  containing  po¬ 
tassium  iodalc,  silver  iodide,  a  light  metal  and  an  epoxy 
resin  binder  which  upon  combustion  yields  products  which 
arc  useful  in  artificially  modifying  the  weather.  In 


GOVERNMENT  INTEREST 

The  invention  described  herein  may  he  manufactured 
and  used  by  or  for  the  government  of  the  United  Slates 
of  America  for  governmental  purposes  without  the  pay¬ 
ment  of  any  loyalties  thereon  or  therefor. 


2 

provides  upon  combustion  a  smoke  containing  active  sil¬ 
ver-based  nuclei  active  at  temperatures  up  to  —1°  O. 

Oilier  ob.eets,  features  and  many  attendant  advantages 
of  this  invention  will  become  readily  appreciated  as  the 
same  become  belter  understood  by  reference  lo  the  fol¬ 
lowing  detailed  description. 

DESCRIPTION  OF  THF  INVENTION 

In  accordance  with  the  present  invention  an  improved 
pymteehnie  composition  is  toimulated  which  upon  com¬ 
bustion  yields  smoke  containing  silver  iodide  alone  and 
silver  iodide  complexes.  The  composition  comprises  silver 
iodalc,  potassium  iodalc,  a  metal  selected  from  the  group 
consisting  or  boron,  aluminum,  and  magnesium  or  mix¬ 
tures  theicof,  and  an  epoxy  resin  binder. 

I  be  following  example's  given  in  the  chart  below  will 
better  illustiate  the  invention  but  the  invention  should 
not  Iv  considered  as  limited  to  these  examples. 

All  the  formulations  Ivlow  use  both  silver  iodatc  and 
potassium  iodatc  except  Example  1  wherein  potassium 
iodalc  alone  was  used  and  Example  XVI  (the  standard) 
potassium  nitrate  was  used  in  dead  of  potassium  iodatc. 
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BACKGROUND  OF  HIE  INVENTION 

Many  compositions  and  methods  are  known  lo  the  art 
which  produce  upon  combustion  or  detonation  onantilics 
of  finely  divided  silver  iodide  or  silver  iodide  complexes 
which  have  use  in  artificially  modifying  the  weather  try 
tut  .ling  undcrcoolcd  clouds  i;  >o  ice  particles  for  the  pur¬ 
pose  of  generating  rain  or  o  preventing  the  formation 
hail.  A  need  exists  for  a  composition  which  will  ctli- 
cicntly  produce  large  quantities  of  silver-based  nuclei  for 
use  in  cloud  seeding.  The  pi  event  invention  provides  an 
improved  pyrotechnic  composition  which  produces  ice 
freezing  nuclei  in  greater  quantities  than  other  pyrotech¬ 
nic  materials  presently  known  to  the  art. 

SUMMARY 

This  invention  relates  to  an  improved  pyrotechnic  com¬ 
position. 

The  general  purpose  is  to  provide  a  composition  for 
pyrolcchmc.dlv  generating  silver-based  nuclei  for  use  in 
turning  undercooled  clouds  into  ice  particles  for  the  pur¬ 
pose  of  generating  rain.  Another  pm  pose  is  to  provide  a 
pyrotechnic  composition  which  is  simple  and  inexpen¬ 
sive  to  formulate  and  safe  to  use.  The  composition  also 


„(i  The  epoxy  resin  used  was  DFR321,  described  in  Epoxy 
Remits  by  lee  and  Neville,  at  page  19.  this  resin  system 
Is  liquid,  has  an  epoxide  equivalent  of  187-193;  average 
molecular  weight  of  50-4(10;  and  has  viscosity  at  25" 
of  1 1.000 -1 6,000  ccntipoises.  It  cures  completely  at  25’ 
5ti  in  less  than  72  hours,  and  exhibits  a  low  exotherm 
with  a  reasonable  pot  life  in  the  present  formulations. 
Other  suitable  epoxy  resins  may  be  used. 

I  be  ingredients  of  the  above  compositions  were  mixed 
using  a  Cowles  diwolxri  blade — air  diivcn.  The  epoxv 
00  was  blended  into  a  sm  ill  amount  of  acetone  (about  300 
ml.)  and  the  metallic  luels  added  and  mixed  for  about 
two  or  three  minutes.  I  he  iodates  were  added  along  with 
more  acetone  (about  1200  ml.),  as  needed,  to  maintain 
a  slurry.  The  slurry  was  mixed  at  high  blade  speed  for 
US  about  live  minutes.  The  mix  w  as  then  removed  and  placed 
in  an  open  pan  in  a  well  ventilated  area  and  the  acetone 
was  evaporated  o!T  hv  blowing  air  across  it  while  con¬ 
tinuously  stirring  the  mix.  When  the  mix  crumbled  and 
broke  up  with  stirring,  the  material  was  ready  to  be 
70  screened  through  a  30  mesh  screen.  As  soon  as  the  com¬ 
position  was  screened  it  was  placed  in  sealed  containers, 
and  is  now  ready  for  the  pressing  operation  which  should 
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he  complete  within  sis  hours  from  (lie  end  of  the  mixing, 
cycle.  The  material  was  pressed  at  about  2n00  p.s.i  It 
is  very  important  to  eliminate  moi.tm.'  in  the  final  ptod- 
licl  because  it  produces  an  exothermic  leaction.  In  tie 
mixing  procedure  described  above,  it  was  found  ilia,  one  n 
of  the  ways  to  eliminate  the  possibility  of  imn nine  is 
to  pour  the  composition  after  it  is  thoroughly  mixed  into 
aluminum  pans  which  are  placed  in  a  vacuum  oven  at 
3t>"  C.  Under  the  aluminum  pan  is  an  aluminum  block 
which  acts  as  a  heat  sink.  This  sink  hold-  the  temperature  In 
of  the  composition  to  a  minimum  of  about  20  (  tluouph 
the  drying,  thus  allowing  the  acetone  to  vapori/c  as 
rapidly  as  possible.  Aflcr  drying,  the  composition  is  al¬ 
lowed  to  come  up  to  room  temperature  prior  to  removal 
from  the  oven,  insuring  no  moisture  condensation  on  t.y 
removal  of  the  composition  from  the  oven.  The  composi¬ 
tion  mav  then  be  trauslcrrcd  to  a  sample  powder  tank  tor 
eventual  pressing.  No  screen  is  necessary. 

Nucleation  ellicioncies  of  Fxamplcs  XIII,  XIV  and 
XVI  were  as  follows  (in  nuclei/grams  of  theoretical  silver  in 


iodide) : 

(XIII) 

2.1  X  1015  and  4.1X10'-’ at  -  5, 

(XIV) 

3.3  y  |0'-’  at  - 

-6.5"  (  . 

3  6  X  10'*  at 

5.9“  (  . 

(XVI) 

5.9 x  III"  at  - 

-  5.0"  C. 

l.I  Xlll'J  al 

6  tr  (". 

This  eompatbon  indicates  that  I  samples  XIII  and  XIV 
using,  potassium  iodale  as  all  o\idi/oi  are  at  least  lour  :;ii 
times  heller  titan  I  sample  XVI  (the  standaid)  which 
docs  not  include  potassium  iodale  Init  instead  uses  potas¬ 
sium  uitialc. 

I la/ard  data  on  Fxamplc  XIII  which  has  a  pressed 
density  of  .17  7  gt.ons'cii  in  is  as  loliow 

Impact  sensitivity -56  kg.  cm. 

Tlcetrostaiic  sensitivity — no  lire  at  1  joule 
Fticlion  sensitivity-— no  lire  at  22(1  It.  lbs. 

Ignition  temperature— 350'"  i.'. 

Fxamplc  XV  which  has  a  pressed  density  of  44.7  prams/ 
eu.  in.  shows  the  following  liu.'urd  data: 

Impact  sensitivity —53  kg.  cm. 

Flectrostatic  sensitivity — no  lire  at  0.9  joule 

Friction  sensitivity — no  file  at  2240  ft.  lbs.  '*■’ 

Ignition  temperature — 365"  t\ 

The  use  of  boron  in  the  formulation  makes  for  a  more 
stable  pyrotechnics  composition  which  is  safer  to  use. 

I  bo  use  of  an  epoxy  resin  system  seems  to  be  of  definite  60 
advantage  both  in  the  mixing  proccdiuo  and  the  con¬ 
solidation  procedure.  The  epoxy  resin  system  wets  or  en¬ 
capsulates  the  compositions  much  belter  than  the  Laminae 
system  used  in  prior  art  pyrotechnic  compositions.  ’|  he 
best  evidence  for  (his  is  seen  when  the  friction  sensitivity  ftS 
of  the  compositions  are  compaied.  l  or  example,  the  pres¬ 
ent  improved  compositions  with  the  epoxy  system  requires 
3.5  times  as  much  frictional  energy  before  ignition  occurs 
than  the  compositions  using  laminae  binder.  Ibis  iiuli- 


•l 

cates  pood  encapsulation  ol  li  e  solid  ingredients  is  oe- 
culling  wall  the  epoxy  syo.-m.  I  he  epoxy  icmu  bir.dci 
s\  !•  m  d  o  improves  the  shell  life  of  li  e  composition. 

1  ne  suilabiiily  of  the  px  role,  lime  compositions  as  cloud 
seeding  mat, rials  has  ken  nvogni/cd  by  systematic  ic- 
sc.nch.  I  lv.se  compositions  upon  combustion  form  atom- 
i/  d  by  pioducts  such  as  silver  iodide  alone  and  the  silver 
iodide-potassium  iodide  complex.  In  use  undercooled 
clouds  were  turned  into  ice  particles  by  the  introduction 
of  the  finely  distributed  complex  whereby  in  certain  cir¬ 
cumstances  an  increased  rainfall  is  obtained.  Often  the 
pyrotechnic  composition  is  carried  in  a  pyrotechnic  de¬ 
vice  built  into  an  Hirer  ai  t  w  hich  is  ferried  directly  into 
the  clouds  to  he  seeded.  The  pyrotechnic  is  ignited  and 
the  atomized  cloud  fiec/m'  nuclei  which  are  formed  are 
di-;w  ise'd  .' "loads  are  alv  reeded  by  loading  rockets  and 
aitillery  missiles  with  the  pyrotechnic  composition  and 
firing  them  into  preselected  clouds. 

What  is  claimed  is: 

1.  A  pyrotechnic  composition  comprising  the  follow¬ 
ing: 

Ingicdicnts:  Percent  by  weight 

Silxci  iiwlate  ... _ _ 23  to  3() 

Potassium  iodale  . . . 43  to  6tl 

Ihv  on . .  ..  .  _ _  _ _  I  to  8 

I  poxy  resin  .  .  .  .  5  to  8 

said  ic'in  being  a  reaction  product  of  Hisphenol  A  and 
epiebloiob.di in  to  whi.  Ii  is  added  butyl  glycidyl  ether 
as  a  r 'n 1 1\ c  diluent  and  dicthvlciie  tiiamine  which  is  a 
euiiue  agent. 

2  I  be  composition  of  claim  1  to  which  pilsonitc  is 
addeil  m  an  amount  tanging  from  3  to  9  percent  by 
web-lit. 

X  A  pyrotechnic  composition  comprising 

silver  iodale; 

pet:r  snim  iodale: 

a  metal  selected  from  the  proup  consisting  of  silicon, 
boron,  aluminum,  mu-.-ncsium  and  mixtures  theicot"; 
and 

an  epoxy  resin, 

which  upon  combustion  yields  a  silver  iodide-potassium 
iodide  complex  for  use  in  weather  modification, 
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(37)  ABSTRACT 

A  signaling  device  for  producing  a  light  that  fluhei  a  Moraa 
code  tignal.  A  light  source  is  energized  by  a  source  of  enctgy 
and  circuit  meant  are  provided  to  energize  the  light  source  ac¬ 
cording  to  an  output  tignal  from  a  shift  regittar  comprised  of  a 
plurality  of  flip-flops.  A  diode  encoder  having  a  plurality  of 
twitches  b  provided  to  select  flip-flops  that  are  to  be  set 
which,  upon  clearing  of  the  shift  register,  pruvidet  a  Morse 
code  signal.  A  flnt  oscillator  is  provided  to  pulse  the  shut  re¬ 
gister  and  a  second  oscillator  it  provided  to  pulse  the  diode  en¬ 
coder  for  resetting  the  flip-flops. 

3  Claim,  4  tri-swing  Figures 
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PORTABLE  MORSE  CODE  SIGNALING  DEVICE 
STATEMENT  OF  GOVERNMENT  INTEREST 

The  invention  described  herein  may  be  manufactured  end 
used  by  or  for  the  Government  of  the  United  State*  of  Amer-  3 
ica  for  governmental  purposes  without  the  payment  of  any 
royalties  thereon  or  therefor. 

BACKGROUND  OF  THE  INVENTION 

10 

The  present  invention  relate:  to  a  hand-held  signaling 
device  and  more  particularly  to  a  signaling  device  which  will 
flash  an  infrared  Morse  code  signal. 

Various  hand-held  signaling  derices  are  available  for  flash¬ 
ing  Morse  coded  signals.  For  example,  in  U.  S.  PaL  No.  IS 
3,001,185,  which  issued  SepL  19,  1961,  to  Charles  L.  Cleck. 
there  it  shown  a  hand-held  signaling  derice  which  has  a 
shutter  that  is  mechanically  actuated  by  depressing  a  trigger. 
The  depression  of  the  trigger  also  closes  a  normally  open  cir¬ 
cuit  and  energizes  a  light  source.  20 

Another  signaling  derice  is  shown  in  V.  S.  Pat.  No. 
3,142,052,  which  issued  July  21,  1964,  to  N.  E.  Tambett.  A 
spring  wound  motor  is  provided  for  driving  an  electric  genera¬ 
tor  and  a  rotatable  contact  member.  The  generator  energizes  a 
light  source  and  the  routable  contact  member  engages  a  plu-  25 
rality  of  spaced  contacts  to  open  and  close  a  circuit  thereby 
de-energizing  and  energizing  the  light  source. 


SUMMARY  OF  THE  INVENTION 
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The  present  invention  relates  to  a  signaling  device  which 
flashes  a  coded  signal  wltich  is  electronically  generated.  A 
selector  ring  is  provided  for  selecting  one  pair  of  a  plurality  of 
pairs  of  letters  which  can  be  generated.  A  shift  register  having 
a  plurality  of  flip-flops  is  provided  and  a  fust  oscillator  is  pro-  35 
vided  for  pulsing  the  shift  register  which,  upon  clearing,  pro¬ 
vides  a  coded  output  which  causes  a  light  emitting  diode  to  be 
energized  and  dr -energized  A  second  oscillator  is  provided  to 
pulse  an  encoder  which  selects  different  letters  which  are  to 
be  transmitted  and  resets  the  flip-flops  in  the  shift  register.  A  40 
tone  oscillator  is  also  provided  so  that  an  audio  signal  can  be 
received  by  a  viewer. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  1  is  a  plan  view,  partially  broken  away,  showing  a  45 
preferred  embodiment  of  the  present  invention; 

FIG.  2  is  a  block  diagram  of  a  prefened  embodiment  of  the 
present  invention; 

FIG.  3  is  a  circuit  schematic  diagram  of  a  preferred  embodi¬ 
ment  of  the  present  invention;  ® 

FIG.  4  is  a  series  of  waveforms  illustrating  the  functioning  of 
a  preferred  embodiment  of  the  present  invention,  and 

FIG.  5  is  a  chart  showing  switch  settings  to  generate  various 
Morse  code  signals. 
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DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 


Referring  first  to  FIG.  t  of  the  drawing  there  is  sliown  a 
hand-held  signaling  device  haring  a  case  1 1 .  off-on  switch  12, 
code  selector  ring  13,  light  source  14  and  lens  15.  By  way  of  go 
example,  in  order  to  make  the  case  1 1  more  water-tight,  off- 
on  switch  12  and  a  plurality  of  switches  which  are  operated  by 
code  selector  ring  13,  might  be  of  the  reed  t>pe  which  are 
pivotable  by  magnetic  means.  Butteries  16  are  provided  for 
energizing  light  source  14.  65 

Referring  now  to  FIGS.  2.  3.  and  S  of  the  drawings,  forma¬ 
tion  of  Morse  code  letters  is  accomplished  by  presetting 
specific  flip-flops  in  a  shift  register  17  and  then  clearing  shift 
register  17  by  pulsing  the  common  shift  line  18.  Shift  register 
17  is  made  up  of  eight  flip- flops  21-28  and  the  common  shitt  70 
line  18  is  supplied  with  pulses  from  period  oscillator  29  which 
is  comprised  of  transistors  31  and  32.  A  non-inverting  buffer 
33  provides  the  necessary  current  to  drive  shift  line  1.8.  Shift 
line  18  is  continuously  pulsed  which  results  in  a  continuous 
clearing  of  the  nip-flop6  in  shift  register  17.  75 
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A  diode  ere  -der  34  is  provided  to  select  a  particular  pair  df 
letters  that  are  f*  be  generated  from  the  output  of  shift  register 
17.  Switche*  »"  1-48  are  provided  in  diode  encoder  34,  along 
With  diodes  5 ‘.-57,  and  a  particular  pair  of  switches  are 
selected  and  c«  used  by  operating  code  selector  ring  13  A* 
sliown  in  FIG.  3  of  the  drawings  switchesAl  and  42  are  parted, 
■13  and  44  are  paired,  45  and  46  are  paired,  and  47  and  48  are 
paired. 

A  pair  of  input  tines  58  and  59  tre  provided  for  encoder  34 
and  the  set  re  ninals  of  flip-flops  22, 24,  26,  and  28  are  con¬ 
nected  to  tines  58  r  id  57.  Isolation  diode  51  is  placed  between 
line  59  and  the  set  terminals  of  flip-flops  22,  24,  26,  and  28, 
and  likewise,  isolation  diode  52  is  placed  between  line  59  and 
the  set  terminals  of  flip-flops  22, 24, 26,  and  28.  It  can  thus  be 
aeen  that  flip-flops  22, 24,  26,  and  28  are  set  when  either  line 
S8  or  line  59  is  pulsed.  The  set  terminal  of  flip-flop  23  is  con¬ 
nected  to  line  58  through  switch  42  and  isolation  diode  57  and 
also  the  set  terminal  of  flip-flop  23  is  connected  to  line  59 
through  switch  45  and  isolation  diode  56.  Additionally,  the  set 
terminal  of  flip-flop  23  is  connected  to  line  59  through  switch 
47  and  aiode  57.  The  set  terminal  of  flip-flop  25  is  connected 
to  line  59  through  switch  41  and  isolation  diode  55.  The  set 
terminal  o;  flip-flop  27  is  connected  to  line  58  through  switch 
44  and  isolation  diode  53  and  also  to  line  59  through  switch  43 
and  isolation  diode  54.  Letter  oscillator  61  is  provided  for 
pulsing  encoder  34  and  non-i  iverting  buffer  62  provides  the 
necessary  current.  Lines  58  and  59  arc  alternately  pulsed  to 
achieve  the  two  letter  Morse  code  combinations  which  result 
from  a  particu'ai  switch  setting.  As  shown  in  FIG.  5  of  the 
drawings,  when  switches  41  and  42  are  closed,  the  letters  R 
and  D  are  formed,  when  switches  43  and  44  are  closed,  the  let¬ 
ters  M  and  U  are  formed,  when  switches  45  and  46  are  clAJ. 
the  letters  M  and  H  are  formed,  and  when  switches  47  anM8 
are  closed,  the  letters  D  and  H  are  formed. 

Alternate  pulses  on  lines  58  and  59  result  from  the  NAND 
lotic  between  flip-flop  63  and  selector  gate  64,  which  includes 
two  NAND  gates  65  and  66.  Flip-flop  63  is  u.ggled  by  the  buf¬ 
fered  output  of  letter  oscillator  61  and  the  output  of  NAND 
gale  65  is  high  when  the  1  output  of  flip-flop  63  is  low  and  the 
A  output  of  buffer  62  goes  low.  This  logical  condition  is 
satisfied  with  every  other  pulse  from  letter  oscillator  61.  The 
output  of  NAND  gate  66  goes  high  when  the  0  output  of  flip- 
flop  63  goes  low  at  the  same  time  the  A  output  of  buffer  62  is 
low. 

The  output  volume  taken  from  flip-flop  21.  which  is 
represen'  ui  as  waveform  g  in  FIG.  4  of  the  drawings,  provides 
one  source  of  the  driving  voltage  for  current  amplifier  67 
which  drives  light  omitting  diode  68.  In  ordet  to  provide  an 
i  iriio  signal  as  well  as  a  visual  one,  the  coded  driving  voltage  is 
interrupted  at  an  audio  rate.  The  actual  driving  voltage  ap¬ 
plied  to  current  amplifier  67,  wruch  includes  transistors  71, 
72,  and  73,  r»  a  compouite  voltage  logically  generated  from  the 
output  of  shift  register  17  and  a  tone  oscillator  74.  Voltage  is 
applied  to  the  input  of  transistor  71  only  when  the  outputs 
from  flip-flop  2i  and  flip-flop  75  are  in  their  low  states.  As 
a  hewn  ui  FIGS.  2  and  3  of  the  drawings,  the  output  of  flip-flep 
2 1  and  the  output  of  flip-flop  75  are  combined  in  NAND  gate 
76. 

Tone  osciltator  74  is  comprised  of  a  unijunction  transistor 
77  utilized  in  a  relaxation  circuit  comprised  of  resistors  81, 02. 
and  83  and  capacitor  84.  The  output  across  resistor  83  is  used 
to  overdrive  a  voltage  amplifier  circuit  comprised  of  transistor 
85  and  resistor  86.  This  arrangement  serves  to  square  the  out¬ 
put  via  reform  and  make  it  compatible  with  the  toggle  input  of 
flip-flop  75.  Flip-flop  75  serves  to  generate  a  square  wave  volt¬ 
age  used  for  one  logic  input  to  NAND  gate  76,  with  the  other 
logic  input  tie ing  supplied  from  flip-flop  21  in  shift  register  17. 

In  operation,  assuming  the  letters  D  and  R  are  to  be  trans¬ 
mitted  in  Morse  code,  selector  ring  13  is  turned  to  a  marked 
position  and  switches  41  and  42  are  closed.  The  other  switches 
iii  encoder  34  remain  open.  The  buffered  output  from  letter 
oscillator  61  alternately  pulses  input  lines  58  and  59.  (See 
waveform  b  of  FIG.  4).  Assuming  that  line  58  is  first  pulse, 
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(we  waveform  t)  flip-flops  22,  23,  24,  26  and  2f  an  act  as 
shown  In  FIGS.  3  and  Sefthedra*ri»:t3,  due  to  twitch  42  being 
closed.  Next  the  period  oscillator  29  will  provide  pubes,  to  the 
common  shift  line  Id  of  shift  register  17.  (See  waveforms  of 
F1G.4).  The  output  from  flip-flop  21  win  represent,  in  Morse  3 
code,  the  letter  D  (— ■  -)  (see  waveform  g)  and  this  output  b 
supplied  as  one  input  to  gate  76.  Tone  oscillator  74  abo  sup¬ 
plies  an  output  to  gate  76  and  the  output  from  gate  76,  which 
is  illustrated  as  waveform  h  in  FIG.  4,  is  supplied  to  amplifier 
76  and  light  emitting  diode  66.  By  way  of  example,  diode  68  10 
might  be  of  the  type  PEX  1206  mamiactured  by  Texas  instru¬ 
ments,  Inc..  Dallas,  Texas,  and  which  is  designed  to  emit  near- 
infrared  light  when  forward  biased.  It  should  be  noted  that  the 
device  shown  in  FIG.  3  does  not  transmit  any  sound,  but 
rather  is  designed  so  that  the  infrared  light  can  be  detected  13 
and  then  convened  into  sound  by  an  expropriate  receiver. 

As  shown  by  waveforms  e  and  d  of  FIG.  4,  the  outputs  of 
flip-flop  63  alternately  go  high  and  low,  which  alternately  pul¬ 
ses  lines  58  and  59.  When  line  59  is  pulsed,  (see  waveform/) 
flip-flops  22,  24,  25,  26,  and  28  are  set,  as  shown  in  FIGS.  3  20 
and  5  of  the  drawings,  due  to  switch  41  being  close  .  Pulses 
from  period  oscillator  29,  which  are  applied  to  common  shift 
line  18,  will  clear  sh, ft  register  17  and  the  output  from  flip-flop 
21  will  represent,  in  Morse  code,  the  letter  R  (•  —  •).  As  long 
as  switches  41  and  42  remain  closed,  and  with  lines  58  and  59  2* 
being  alternately  pulsed,  the  letters  D  and  R  will  be  alternately 
transmitted  in  Morse  code.  As  illustrated  in  FIG.  5  of  the 
drawings,  other  switch  settings  will  cause  other  letter  com¬ 
binations  to  be  flashed  by  diode  68.  _ 

Wc  claim:  30 

I.  A  hand-held  signaling  device  for  flashing  light  in  Morse 
Code  comprising, 
a  light  source. 

normally  open  circuit  means  for  energizing  said  light  source 
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including  a  source  of  energy, 

a  shift  resists  having  a  plurality  of  flip- flops  for  intermit¬ 
tently  closing  said  normally  open  circuit  means  and  ener¬ 
gizing  said  light  source, 

an  encoder  hating  a  plurality  of  i witches  arranged  in  first 
and  second  circuit  paths  and  connected  to  selected  flip- 
flops  in  said  shift  register, 

a  first  oscillator  connected  to  said  shift  register  fur  pulsing 
and  clearing  said  flip-flops  in  said  shift  register, 

a  second  oscillator,  a.-id 

a  selector  gate  connected  between  said  second  oetiUanr 
and  said  encoder  for  alternately  switching  the  output  of 
said  second  oscillator  to  said  first  and  second  circuit  paths 
whereby  a  first  arrangement  of  flip-flop  settings  is  made 
in  said  shift  register  when  said  first  circuit  path  is  con¬ 
nected  between  said  encoder  and  said  shift  register 
thereby  intermittently  energizing  said  light  source  to  flash 
in  Morse  Code  a  first  alphabetical  letter  when  said  shift 
register  is  pulsed  and  cleared,  and  whereby  a  second  ar¬ 
rangement  of  flip-flop  settings  is  made  in  said  shift  re¬ 
gister  when  said  second  circuit  path  is  connected  between 
said  encoder  and  said  shift  register  thereby  intermittently 
energizing  said  light  sou-ce  to  flash  in  Morse  Code  a 
second  alphabetical  letter  different  from  said  first 
alphabetical  letter  when  said  shift  register  is  pulsed  and 
cleared. 

2.  A  hand-held  signaling  device  as  set  forth  in  claim  I 
wherein  said  light  source  is  a  light  emitting  diode. 

3.  A  hand-held  signaling  device  as  set  forth  in  claim  1  hav¬ 
ing  a  tone  oscillator  and  a  NAKD  gate  for  combining  the  out¬ 
put  of  said  shift  register  and  the  output  of  said  tone  oscillator 
whereby  the  output  of  said  shift  register  is  interrupted  at  an 
audio  rate. 
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(571  ABSTRACT 

A  practice  bomb  having  a  signal  cartridge  for  locating  the 
point  of  impact  of  said  practice  bomb  after  an  airdrop  and 
having  means  for  arming  the  practice  bomb  during  Eight  of 
said  practice  bomb  by  actuation  of  an  arming  pin  connected  to 
foldabie  fins  which  open  upon  high  velocity  of  said  practice 
bomb. 

4  Claims,  4  Drawing  Figures 
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PRACTICE  BOMB 

STATEMENT  OF  GOVERNMENT  INTEREST 

The  Invention  described  herein  may  be  manufactured  and 
used  by  or  for  the  Government  of  the  United  State*  of  Amer-  5 
ica  for  governmental  purposes  without  the  payment  of  any 
royalties  thereon  or  therefor 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  telates  to  a  practice  bomb  which  will 
provide  a  visual  indication  of  the  point  of  impact  after  an  air¬ 
drop,  and  more  particularly  to  a  practice  bomb  which 
becomes  armed  during  flight  to  provide  maximum  safety  prior 
to  launch  from  an  aircraft. 

Practice  bombs  which  do  not  contain  a  large  quantity  of 
high  explosives  are  in  general  training  use  by  the  various  mili¬ 
tary  departments.  Practice  bombs  are  relatively  inexpensive, 
as  compared  to  high-explosivcs  bombs,  and  these  bombs 
usually  carry  a  small  explosive  charge  to  mark  the  point  of  im 
pact  of  the  practice  bomb.  Although  the  explosive  charge  in 
most  practice  bombs  is  not  sufficiently  large,  various  safety 
precautions  must  be  taken  to  prevent  accidental  discharge  of 
these  bombs  A  premature  detonation  of  a  practice  bomb  on 
shipboard,  for  example,  could  cause  fuels  or  high  explosives  to 
ignite  and  create  a  large  peril  to  the  ship  and  to  those  aboard. 

In  order  to  prevent  such  an  occurrence,  most  practice  bombs 
arc  maintained  in  a  safe  or  unarmed  condition  until  the  prac¬ 
tice  bomb  separates  from  the  launching  aircraft. 

By  way  ofcxamplc,  in  U  S.  Pat.  No.  2.108,8 18,  which  issued 
Feb.  22,  I93E,  to  Sargent  P  Huff  and  Arthur  Adelman,  there 
is  shown  a  practice  bomb  which  remains  in  an  unarmed  condi¬ 
tion  until  .the  practice  bomb  separates  from  the  aircraft.  A 
wire,  which  has  one  end  attached  to  the  aircraft,  prevents 
movement  of  a  bolt  that  extends  between  a  firing  pin  and  a 
cartridge  Upon  launch  of  the  practice  bomb,  the  wire  remains 
with  the  aircraft,  and  the  bolt  moves  to  permit  arming  of  the 
practice  bomb 

The  main  objection  to  arming  devices  which  arm  weapons 
upon  separaiior  of  the  weapon  from  the  carrying  vehicle  is 
that  inadvertent  launchings  always  drop  armed  weapons.  For 
example,  should  cither  a  high  explosive  or  practice  bomb  fall 
from  an  aircraft  while  taxiing  across  the  deck  of  an  aircraft 
carrier,  a  highly  dangerous  condition  arises  if  the  bomb 
becomes  armed  due  to  the  mere  separation  of  the  bomb  from 
the  aircraft.  As  many  practice  bombs  detonate  on  impact,  it  is 
highly  probable  that  practice  bombs  of  the  type  shown  in  the 
aforesaid  patent,  would  detonate  if  they  were  inadvertently 
dropped  while  an  an  craft  were  taxiing 

SUMMARY  OF  THE  INVENTION 

The  present  invention  relates  to  a  practice  bomb  which  has 
foldable  fins  which  unfold  due  to  the  high  velocity  of  the  bomb 
during  a  drop.  A  signal  cartridge  is  provided  in  the  bomb  and 
is  designed  to  be  detonated  upon  impact  of  the  bomb  The 
signal  cartridge  is  maintained  in  a  safe  or  unarmed  condition, 
however,  until  the  fins  are  unfolded  'thus  a  short  fall,  such  as 
might  occur  during  taxiing  of  an  aircraft,  will  not  be  sufficient 
to  arm  the  practice  bomb  of  the  present  invention. 

BRIEF  DESCRIPTION  OF  THE  DR  A  WING 

'  FIG.  1  is  a  side  view,  partially  broken  away,  showing  a 
preferred  embodiment  of  the  present  invention; 

FIG.  2  is  a  sectional  view  showing  a  signal  cartridge  and 
arming  mechanism  in  a  safe  condition; 

FIG.  3  is  a  view  showing  a  practice  bomb  in  a  descent  stage; 
and 

FIG.  4  is  a  sectional  view  similar  to  FIG.  2  of  the  drawings 
only  showing  an  armed  condition 

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

Referring  now  to  the  drawing,  there  is  shown  a  practice 
bomb  having  a  bomb  case  1 1,  foldable  fins  12  and  an  impact-  15 
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marking  section  13.  As  best  shown  in  FIG  3  of  the  drawing, 
Tins  12  are  designed  to  be  opened  by  action  of  the  airstream  as 
the  practice  bomb  free  falls  ftom  a  launching  aircraft  Aft  arm¬ 
ing  pin  14  is  provided  to  maintain  the  impact-marking  section 
13  in  a  “safe"  or  unarmed  condition.  A  cable  IS  connects 
arming  pin  14  with  fins  12  so  that  when  fins  12  art  unfolded 
pin  14  is  withdrawn  from  section  13. 

Referring  now  to  FIGS.  2  and  4  of  the  drawing  the  i.npact- 
marking  section  13  has  a  body  16  having  centra'  bores  I?  and 
18  therein.  A  firing  pin  device  19  threadedly  engager  and 
closes  one  end  of  bore  17  and  has  a  firing  pm  tang  21  on  the 
inner  end  thereof.  A  signal  cartridge  22  havmg  a  primer  23,  a 
quantity  of  pistol  powder  24.  and  a  quantity  of  phosphorus 
composition  2S  is  provided  in  signal  cartridge  22  An  tnertia 
sleeve  26  is  positioned  around  the  outside  of  signal  cartridge 
22  and  provides  additional  momentum  for  signal  cartnege  22 
on  impact  of  the  practice  bomb.  An  arming  stop  pin  27  is 
slidably  mounted  through  the  wall  of  body  1 6  and.  as  shown  in 
ITG  2  of  the  drawing,  protrudes  into  bore  17  between  the  for¬ 
ward  end  of  signal  cartridge  22  and  the  end  of  firing  pen  tang 
21.  It  can  readily  be  seen  that,  when  in  position  as  shown  in 
FIG.  2  of  the  drawing,  arming  stop  pin  27  presents  pn-ser  23 
in  signal  cartridge  22  from  engaging  firing  pin  tang  21.  A 
spring  28  is  provided  for  busing  arming  stop  pin  27  outwardly, 
however,  movement  of  arming  stop  pin  27  is  prevented  until 
rod  31  is  withdrawn  from  engagement  with  arming  stop  pin  27 
and  boss  32  on  body  16  A  spring  33  in  sleeve  34  is  provided 
for  withdrawing  rod  31  from  engagement  with  arming  stop  pin 
27,  however,  movement  of  rod  31  is  constrained  by  corner  pin 
35  and  arming  pin  14  As  best  shown  in  FIG.  4  of  the  draw-mg, 
a  spring  36  is  provider  around  firing  pin  tang  21  to  separate 
signal  cartridge  22  from  firing  piri  tang  21  until  the  time  of  im¬ 
pact  of  the  practice  bomb. 

OPERATION 

During  storage  and  prior  to  loading  onto  a  launching  air¬ 
craft,  cotter  pin  35  is  kept  in  position  and  keeps  the  practice 
bomb  in  a  ‘•safe”  condition  The  practice  bomb  is  attached  to 
the  aircraft  by  means  of  lugs  37  and  38  with  fins  12  Sting  in  a 
closed  position,  as  shown  in  MG  1  of  the  drawing.  After  load¬ 
ing  into  the  bomb  shackles,  cotter  pin  35  is  removed,  however, 
the  practice  bomb  is  still  in  a  'safe"  condition,  as  arr-.mg  stop 
pin  27  prevents  contact  between  primer  23  in  signal  cartridge 
22  and  arming  stop  pin  27,  is.  ir  turn,  reta  ned  in  position  by 
rod  3 1 . 

Upon  release  of  the  practice  bomb  by  the  launching  air¬ 
craft,  the  airstream  causes  fins  12  to  open  and  arming  pm  14  is 
withdrawn  by  cable  15  which  is  attached  to  fins  12  Upon 
removal  of  arming  pin  14,  spring  33  actuates  rod  31  and  rod 
31  is  withdrawn  from  engagement  with  arming  slop  prn  27. 
Spring  28  then  moves  arming  stop  pin  27  outwardly  thereby 
clearing  the  path  of  signal  cartridge  22.  As  signal  cartridge  22 
is  preferably  loosely  fined  in  bores  17  and  18  of  body  16, 
signal  cartridge  22  moves  forward  and  contacts  sonng  36, 
which  prevents  primer  23  from  engaging  firing  pin  tang  21 

Upon  impact  of  the  practice  bomb  with  the  ground,  or  some 
target,  the  momentum  of  signal  cartridge  22  causes  primer  23 
to  strike  firing  pin  tang  2 1  and  detonation  of  primer  23  causes 
ignition  of  pistol  powder  24  which,  in  turn,  ignites  phosphorus 
composition  25  to  provide  a  visual  indication  of  the  point  of 
impact  of  the  practice  bomb. 

We  claim: 

I.  A  practice  bomb  comprising, 

a  bomb  case, 

fins  pivotally  attached  to  said  bomb  case  and  adaptable  for 
opening  upon  launching  of  said  practice  bomb. 

a  firing  pin  stationarily  mounted  in  said  bomb  case. 

marking  means  slidably  mounted  within  said  bomb  case  and 
engageable  with  said  firing  pin  for  indicating  the  point  of 
impact  of  said  bomb  case,  and 

arming  means  connected  to  said  fins  for  aiming  said  prac¬ 
tice  bomb  upon  opening  of  said  fins. 
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2.  A  practice  bomb  as  act  forth  In  claim  1  wherein  laid  ing  mean*  include*  an  arming  itop  pin  poiitioned  between  laid 

marking  meant  compritet  a  tignal  cartridge  having  a  primer,  a  firing  pin  and  laid  tignal  cartridge  for  preventing  ignition  of 

quantity  of  tmokeleta  powder  and  a  quantity  of  phoiphoru*  taid  tignal  cartridge  until  said  Hr,  open 

composition  whereupon  impact  of  mid  practice  bomb  laid  4.  A  practice  bomb  ai  set  forth  in  claim  2  wherein  an  inertia 
primer  itrikei  *aid  firing  pin  thereby  igniting  laid  smokelcs*  *  ‘I****  i*  attached  to  said  signal  cartridge  to  facilitate  move 
powder  which  in  tum  ignite*  and  expels  mid  phoiphorua  com-  men*  cartridge  upon  impact  of  laid  practice 

position.  bomb. 

2.  A  practice  bomb  as  set  forth  in  claim  2  wherein  laid  arm-  •  •  •  •  • 
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ABSTRACT:  A  device  for  manually  or  automatically  punctur¬ 
ing  one  or  more  carbon  dioaide  cartridges  for  use  in  inflating  a 
life  preserver.  A  water-soluble  disk  is  used  to  prevent  move¬ 
ment  of  a  sprir  g-biased  piston,  and  upon  dissolving  of  this 
water-soluble  disk,  the  spring-biased  cylinder  moves  to 
withdraw  a  stop  thereby  permitting  actuation  of  toggle  linkage 
to  drive  one  or  more  plungers  which  puncture  one  or  more 
carbon  dioaide  cartridges.  A  one-way  valve  which  is  actuated 
by  water  pressure  is  provided  to  prevent  high  humidity  or 
water  spray  from  dissolving  the  water-soluble  disk.  A  cable  is 
also  provided  which  can  be  used  to  actuate  the  toggle  linkage 
to  puncture  the  carbon  dioxide  cartridge*. 
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DEVICE  KOR  MANUALLY  OR  AUTOMATICALLY 
INFLATING  A  LIKE  PRESERVER 

STATEMENT  01  GOVERNMENT  INTEREST 

Tha  invention  described  herein  may  be  manufactured  and 
uaed  by  or  for  the  Government  of  the  United  Statea  of  Amer¬ 
ica  tor  governmental  purpoaea  without  the  payment  of  any 
royalties  thereon  or  therefor. 

BACKGROUND  OF  THE  INVENTION 

The  preient  invention  relate!  to  a  device  for  actuating  a  life 
preaerver,  auch  aa  a  jacket,  and  more  particularly  to  a  device 
which  can  be  operated  manually  and  which  will  alao  operate 
automatically  upon  being  immeraed  in  water. 

Life  jackets  which  are  inflatable  by  gas  are  well  known  and 
are  uaed  by  both  civilian  and  military  personnel.  These  well- 
known  devices  are  generally  provided  with  a  carbon  dioxide 
cartridge  which,  upon  puncturing  by  manual  operation, 
releasea  carbon  dioxide  to  inflate  the  jacket.  The  only  disad¬ 
vantage  to  these  presently  available  devices  is  that,  if  the 
wearer  of  the  life  preserver  is  a  small  child,  the  child  may  not 
be  able  to  actuate  the  device  particularly  if  the  child  suddenly 
falls  into  the  water  and  is  frightened,  and  also  adults,  such  as 
military  personnel,  may  be  injured  or  unconscious,  and  may 
not  be  capable  of  operating  a  manual  device. 

Various  devices  have  been  provided  to  permit  automatic  in¬ 
flation  of  a  life  preserver  upon  entering  Water.  In  U.S.  Pat.  No. 
2,964, OSO,  which  issued  Dec.  13,  I960,  to  Joseph  F.  Novak,  a 
container  of  compressed  air  is  provided  with  a  spring  loaded 
valve  which,  when  depressed,  permits  flow  of  the  gas  from  the 
container  to  an  inflatable  body.  A  plunger  which  is  loaded  by  a 
coiled  spring  b  provided  to  depress  the  valve,  but  is  prevented 
from  movement  by  a  liquid  disintegrate  body  composed  of 
aspirin  or  the  like.  Upon  entering  the  water,  the  disintegrate 
body  dissolves,  and  the  plunger  is  driven  by  a  spring  against 
the  valve  to  permit  passage  of  compressed  air  from  the  con¬ 
tainer  into  the  inflatable  body. 

Another  automatically  inflatable  life  preserve*  is  shown  and 
described  in  U.S.  Pat.  No.  3,127.624,  which  issued  Apr.  7. 
1964,  to  Ted  J.  Kubit  and  William  S.  Stanloi..  In  this  patented 
device,  a  puncturing  needle  is  stationarily  mounted  in  a  hous¬ 
ing,  and  a  carbon  dioxide  cartridge  is  positioned  so  that  it  can 
be  moved  against  the  puncturing  needle  by  a  cam  attached  to 
a  pivotal  element.  A  spring  mechanism  is  provided  to  move 
the  pivotal  element  but  is  restrained  by  a  stop  mechanism 
which  includes  a  sugar  cube.  Upon  entering  water,  the  sugar 
cube  dissolves  and  the  spring  mechanism  moves  the  cartridge 
against  the  puncturing  needle.  A  cable  is  provided  so  that  the 
pivotal  element  can  also  be  manually  actuated. 

The  main  disadvantage  to  most  heretofore  available  actuat¬ 
ing  devices  is  that  there  b  no  protection  from  water  spray  or 
high  humidity  and  the  device  can  be  triggered  without  enter¬ 
ing  water. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  relates  to  an  inflatable  device  for  life 
preservers  which  can  be  manually  actuated  by  pulling  a  cable 
and  which  will  automatically  actuate  when  a  wearer  of  the  life 
preserver  enters  water.  A  pair  of  gas  cartridges  are  threadedly 
attached  to  a  housing  and  first  and  second  puncturing  ele¬ 
ments  are  provided  for  puncturing  these  gas  cartridges.  A  tog- 
tle  mechanism,  which  is  spring  drivable,  is  provided  to  actuate 
the  first  and  second  puncturing  elements,  but  a  latch  b  pro¬ 
vided  to  retain  the  toggle  mechanism  in  a  cocked  position.  A 
spring-drivabie  piston  is  provided  as  a  release  mechanbm  for 
the  latch,  but  mov.ment  of  the  piston  is  prevented  by  a  soluble 
dbk  positioned  in  a  cylinder  conuining  the  piston.  A  one  way 
valve  is  provided  to  prevent  water  spray  from  entering  into  the 
cylinder  containing  the  soluble  disk.  A  cable  is  provided  to  ac¬ 
tuate  the  toggle  mechanism  by  pulling. 

It  u  therefore  a  general  object  of  the  present  invention  to 
provide  a  device  which  will  automatically  inflate  a  life 
preserver  when  immersed  in  water. 
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BRIEF  DESCRIPTION  OF  THE  DRAWING 

FIO.  I  is  a  plan  view,  partially  in  section  and  partially 
broken  away,  showing  a  preferred  embodiment  of  the  preient 
•  invention; 

FIO.  2  is  e  plan  view  of  a  latching  bar; 

FtG.  3  is  a  sectional  view  of  slidable  stop;  end 

FIG.  4  u  e  plan  view  of  e  bifurcated  plunger. 

|Q  DESCRIPTION  OF  1HE  PREFERRED  EMBODIMENT 

Referring  now  to  the  drawing,  there  u  shown  a  housing  1 1 
to  which  first  end  second  gas  cartridges  12  and  13  ere 
threadedly  attached.  Although  e  pair  of  cartridgea  are  shown, 
it  should  be  understood  that  a  tingle  cartridge  could  be  util- 
1 3  ized  when  the  item  to  be  inflated  is  of  small  capacity.  A  fasten¬ 
ing  hole  14  and  an  inflation  hole  IS  are  provided  to  facilitate 
the  securing  of  the  present  invention  to  a  life  preserver  (not 
shown).  A  plunger  16  is  provided  for  each  gas  cartridge  and 
each  plunger  is  slidable  in  a  bore  17  and  biased  away  from  the 
20  end  of  the  gas  cartridge  by  a  spring  18.  A  sealing  ring  19  ia 
provided  around  the  periphery  of  plunger  16  to  prevent  exces¬ 
sive  loss  of  gas  when  the  gas  cartridges  are  punctured.  Upor. 
puncturing  of  the  gas  cartridges,  gas  passes  through  ho  e  21 
and  then  through  inflation  hole  15  to  which  an  inflatable 
23  device  b  attached. 

A  pressure  bar  22  b  provided  to  move  plungers  16  and 
pushing  pads  23  and  24  are  pivotally  attached  to  driving  bar 
22  by  means  of  pins  2S  and  26,  respectively  Pushing  pads  23 
and  24  are  curved  to  fit  the  curvature  of  the  heads  27  of  plun- 
gers  16.  A  toggle  mechanism,  comprised  of  yoke  28  and  links 
31  and  32  is  provided  to  actuate  pressure  bar  22.  One  end  of 
link  31  is  pivotally  attached  to  housing  1 1  by  means  of  pin  33 
white  one  end  of  link  32  is  pivotally  attached  to  pressure  bar 
.  22  by  means  of  pin  34.  The  other  ends  of  links  31  and  32  are 

35  attached  to  yoke  28  by  means  of  pin  35.  Yoke  28  b  slidably 
mounted  in  bore  36  in  housing  1 1  and  a  spring  37  is  provided 
which  furnishes  the  driving  force  for  movement  of  the  toggle 
mechanism. 

40  A  latch  38  is  pivotally  attached  to  housing  1 1  by  means  of 
pin  40  and  the  toggle  mechanism  is  connected  to  latch  38  by 
link  29  which  has  one  end  attached  to  latch  38  by  means  of  pin 
30  and  the  other  end  connected  to  pin  35.  One  er>d  of  latch  38 
is  engageable  with  latching  bar  39  which  is  rotatably  mounted 
43  to  housing  11,  and  is  normally  prevented  from  rotation  by 
slidable  stop  41.  As  shown  in  FIGS.  1  and  2  of  the  drawing,  a 
tang  42  and  a  slot  43  are  provided  on  latching  bar  39.  Tang  42 
is  engageable  with  slidable  stop  41  and  latch  38  is  engageable 
in  slot  43.  Slidable  stop  41  is  connected  to  piston  44  by  means 
jq  of  pin  45  which  passes  through  an  elongated  hole  46  in  slida¬ 
ble  stop  41.  As  will  be  more  fully  hereinafter  explained,  elon¬ 
gated  hole  46  permits  movement  of  slidable  stop  41  while 
piston  44  remains  stationary,  thereby  permitting  manual 
operation  of  the  device  of  the  present  invention  A  spring  47  is 
j)  provided  in  a  bore  48  in  slidable  stop  41  and  spring  47  biases 
piston  44  and  slidable  stop  41  as  far  apart  as  elongated  hole  46 
permits. 

Pbton  44  is  slidably  mounted  in  cylindei  49  and  a  piston 
spring  51  is  provided  to  move  pbton  44.  A  soluble  disk  52  of 
60  suitable  materia)  is  provided  to  prevent  movement  of  piston 
44  until  the  mechanism  is  immersed  in  water,  such  as  occa¬ 
sioned  by  a  person  falling  off  a  boat.  A  valve  mechanism  53, 
which  is  kept  closed  with  a  very  weak  spring  54  is  provided  to 
prevent  water  spray  or  rain  from  affecting  soluble  disk  52.  A 
65  threaded  cap  55  closes  cylinder  49  and  cap  55  is  provided  with 
a  plurality  of  holes  56  that  permit  water  to  enter  cylinder  49 
when  the  water  pressure  is  sufficient  to  depress  spnng  54  and 
open  valve  53. 

A  release  lever  57  is  pivotally  attached  to  housing  1 1  by  pin 
70  58,  and  release  lever  47  is  connected  to  slidable  stop  41  by 
means  of  pin  59  which  parses  through  hole  61  in  slidable  stop 
41  and  elongated  slot  62  in  release  lever  57.  One  end  of  cable 
63  is  attached  to  release  lever  57  and  the  other  end  of  cable  63 
is  attached  to  a  small  ring  64  through  which  cable  65  passes.  A 
75  bifurcated  plunger  66  is  attached  to  latch  38  by  pin  67  and  a 
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(prtn|  68  in  *  bora  69  in  housing  II  to  provided  fot  moving 
{Hunger  66  and  touting  latch  38  about  pin  39.  A  handle  71  it 
connected  to  one  and  of  cable  65  to  facilitate  pulling  of  cable 
iS  and  the  other  end  of  cable  65  to  studied  to  bifurcated 
plunger  66. 

OPERATION 

Atauming  the  inflation  device  to  in  a  cocked  paaition,  aa 
shown  in  FIG.  I  of  the  drawing,  upon  entering  water  by  a  per- 
aon  wearing  the  device,  water  enten  through  holea  56  in  cap 
SS  and  water  preaaure  openi  valve  S3  to  permit  entry  of  water 
into  cylinder  49.  Soluble  disk  52  to  disaotved  by  the  water  in 
cylinder  49  whereupon  spring  51  moves  piston  44  which,  in 
turn,  pulls  slidable  atop  41a  sufficient  distance  to  be  clear  of 
tang  42  on  latching  bar  39.  Latch  38  applies  a  pushing  force 
on  latching  bar  39  due  to  the  force  applied  by  spring  68  to 
Mftsrcated  plunger  66.  Upon  ung  42  being  clear  from  slidable 
stop  41 ,  latch  38  to  rouud  about  pin  40  and  latching  bar  39  it 
routed  to  free  latch  38.  As  latch  38  roUUs,  pin  30  to  raised 
which,  in  turn,  raises  link  29  thereby  permitting  spring  37  to 
operate  the  toggle  mechanism  comprised  of  Units  31  and  32 
and  yoke  28.  The  toggle  mechanism  moves  pressure  bar  22 
thereby  causing  pushing  pads  23  and  24  to  move  plungers  16 
thereby  puncturing  gas  cartridges  12  and  13.  Gas  from  the 
punctured  cartridges  passes  through  hole  21  and  into  inflation 
hole  15  to  which  an  inflauble  device  is  attached. 

Assuming  again  that  the  inflation  device  to  in  a  cocked  posi¬ 
tion  as  shown  in  FIG.  I  of  the  drawing,  and  a  manual  release  is 
desired,  pulling  of  handle  71  causes  cable  63  to  pivot  release 
lever  57  about  pin  58  and  this  pivoting  causes  pin  59  to  move 
slidable  stop  41  to  the  rear  a  sufficient  distance  to  permit  tang 
42  on  latching  bar  39  to  dear  slidable  stop  41.  When  tang  42 
becomes  free  to  route,  the  mechanism  operates  in  the  same 
manner  as  that  described  for  automatic  operation,  with  the 
difference  between  automatic  and  manual  operation  being  in 
the  manner  in  which  slidable  stop  41  is  withdrawn  from  con¬ 
tact  with  Ung  42. 

We  claim: 

1.  A  device  for  automatically  inflating  a  life  preserver  com¬ 
prising. 


a  housing  adapuble  for  atuchtng  an  inflaublt  life  preserver 
and  at  least  on*  gas  cartridge  thereto, 
at  least  one  puncturing  element  slidably  mounted  in  uid 
housing  and  adaptable  for  engaging  the  end  of  a  gas  ear- 
S  tridga  attached  to  uid  housing. 

a  toggle  mechanism  pivotally  attached  to  uid  housing  for 
actuating  aeid  at  tout  one  puncturing  element, 
a  latch  pivotally  atuched  to  said  housing  and  connected  to 
said  toggle  mechanism, 

10  a  latching  bar  rouubly  mounted  to  uid  housing  and  en- 
gageable  with  said  latch  to  lock  said  latch  in  a  cocked 
position, 
a  slidable  stop, 

means  including  a  water  soluble  disk  for  bluing  uid  slida- 
1 5  bte.stop  in  engagement  with  said  latching  bar, 

a  release  lever  pivoUlly  attached  to  uid  housing  for  disen¬ 
gaging  said  slidable  stop  from  said  latching  bar, 
and  a  spring  connected  to  said  toggle  mechanism  for  actuat¬ 
ing  said  toggle  mechanism  upon  disengagement  of  said 
20  latch  from  aid  latching  bar. 

2.  A  device  for  automatically  inflating  a  life  preserver  as  set 
forth  in  claim  1  having  a  spring  biuing  said  latch  into  engage¬ 
ment  with  said  latching  bar  whereupon  disengagement  of  said 
slidable  stop  from  said  latching  bar  said  latch  routes  uid 

25  latching  bar  thereby  causing  disengagement  between  said 
latch  and  said  latching  bar. 

3.  A  device  for  automatically  inflating  a  life  preserver  as  set 
forth  in  claim  1  wherein  said  means  including  a  water  soluble 
disk  for  biuing  said  slidable  stop  in  engagement  with  uid 

30  latching  bar  comprises  a  cylinder  in  said  housing,  a  piston 
slidably  mounted  in  uid  cylinder  and  a  spring  biuing  uid 
cylinder  against  uid  soluble  disk,  said  pisto.i  being  connected 
to  ssiid  slidable  stop  whereby  water  entering  uid  cylinder  dis¬ 
solves  uid  soluble  disk  whereupon  said  spring  moves  uid 
35  piston  to  disengage  uid  slidable  stop  from  uid  latching  bar. 

4.  A  device  for  automatically  inflating  a  life  preserver  u  set 
forth  in  claim  3  wherein  said  cylinder  hu  an  opening  for  the 
entrance  of  water  and  a  spring-biased  valve  doting  said  en¬ 
trance. 
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WHITE  SMOKE  COMPOSITION 
STATEMENT  OP  GOVERNMENT  INTEREST 

The  invention  described  herein  may  he  manufactured  ami 
u*eil  hy  or  for  the  Government  of  the  United  States  of  Amer¬ 
ica  Tor  governmental  purposes  without  payment  of  any  royal¬ 
ties  thereon  or  thertfor. 

BACKGROUND OF THE  INVENTION 

The  preeent  invention  relate*  to  a  pyrotechnic  composition 
which,  upon  burning,  provide*  a  large  volume  of  white  smoke. 

Chemicals  in  the  category  of  screening  smokes  are  those 
which,  when  disperaed  in  air,  produce  a  cloud  of  finely  divided 
particles  of  solid,  liquid,  or  both.  These  are  used  to  shield  tac¬ 
tical  operations  or  disrupt  the  movements  of  the  enemy.  Out¬ 
standing  examples  of  such  materials  are:  fuel  oil  used  in  “ar¬ 
tificial  fog"  generators,  white  phosphorus,  sulfur  trioxidc, 
titanium  tetruchloride,  and  so-called  zinc  chloride  smokes. 
Each  of  the  ahovc-listed  smoke-generating  compositions  is 
characterized  by  certain  advantages  and  disadvantages  in  mili¬ 
tary  operations,  depending  upon  the  importance  of  such  fac¬ 
tors  as  mobility  of  the  smoke-producing  apparatus,  toxicity, 
logistical  considerations,  and  the  total  obscuring  power  of  the 
composition  employed 

For  military  use,  volatile  hygroscopic  chloride  (HC)  smokes 
are  the  most  important,  other  than  oil  mixtures,  which  are  util¬ 
ized  for  large-scale  operations.  The  most  widely  used  HC 
types  of  smokes  arc  those  resulting  in  the  production  of  zinc 
chloride  smokes. 

The  original  mixture  employed  to  produce  a  zinc  chloride 
smoke  was  the  Berger  mixture,  developed  by  the  French  Army 
during  World  War  I  The  original  Berger  mixture  consisted  of 
zinc  dust  and  carbon  tetrachloride  with  zinc  oxide  and 
diatomite.  Upon  ignition,  a  vigorous  reaction  takes  place, 
resulting  in  the  formation  of  zinc  chloride,  which  is  volatilized 
hy  the  heat  of  the  reaction  and  solidifies  to  form  smoke.  How¬ 
ever,  since  this  mixture  employed  a  liquid  organic  chloride,  it 
was  difficult  to  transport  and  store.  By  the  beginning  of  World 
War  II,  the  United  Stulcs  Government  had  developed  a  mix¬ 
ture  designated  “HC  smoke  mixture"  which  contained  zinc,  u 
perchlorate  as  an  oxidizing  agent,  hcxachloroethane  as  the  or¬ 
ganic  chloride  compound,  and  a  retarder,  ammonium 
chloride.  Subsequently,  a  mixture  was  found  which  was  better 
in  many  ways  than  the  original,  it  was  a  combination  of  hex- 
achlnrocthane,  aluminum  and  zinc  oxide.  This  mixture 
required  no  stabilizer  against  moisture  absorption,  and  chang¬ 
ing  the  percentage  of  aluminum  varied  the  burning  time,  as 
desired.  However,  these  compositions  are  corrosive  and  will 
interfere  with  firing  mechanisms,  thereby  materially  limiting 
the  storage  life  of  the  smoke-generating  composition 

SUMMARY  OF  THE  INVENTION 

The  present  invention  relates  to  a  pyrotechnic  composition 
which  is  suitable  for  making  smoke  candles  by  a  tamp-cast 
technique.  While  most  smoke  compositions  contain  alu¬ 
minum,  magnesium  is  used  in  the  present  invention  in  order  to 
increase  the  combustibility  of  the  composition.  The  composi¬ 
tion  contains  zinc  oxide,  a  chlorinated  organic  compound  and 
a  ronucid-type  binder.  The  binder  can  range  from  about  5 
percent  when  the  composition  is  to  be  pressed  into  a  candle 
and  up  to  about  30  percent  when  a  pour-cast  technique  is  em¬ 
ployed  A  preferred  range  of  about  13  to  18  percent  of  binder 
is  employed  so  that  smoke  candles  can  be  made  by  a  tamp-cast 
technique 

DESCRIPTION  Ol-  THE  PREFERRED  EMBODIMENT 

In  accordance  with  the  present  invention,  a  white  smoke 
composition  is  provided  which  contains  magnesium,  zinc  ox¬ 
ide,  a  chlorinated  organic  compound  and  a  nonacid-type 
hinder.  By  way  of  example,  the  chlorinated  organic  compound 
might  he  hexachlorohenzcne,  polyvinyl  chloride, 
perchloropcntacyclodecane,  or  a  chlorinated  rubber  com¬ 


pound.  The  binder  mixture  must  be  a  nonacid  type  for  hinder 
systems  which  are  even  only  slightly  acid  react  with  the 
chlorinated  ingredients  and  cause  a  gassing  reaction  to  occur 
Thus  during  polymerization,  an  undesirable  swelling  takes 
place.  By  way  of  example,  xuitublc  hinders  might  he  amine 
cured  epoxy  systems  and  cpoxy-polyglycol  composin'  ms. 

The  following  are  examples  of  compositions  according  to 
the  preaent  invention. 

EXAMPLE  I 


Pt-IK  hNI  i H> 
Wright) 

MtfMRium  (§vanultti4Mi  IM 

It 

Zinc  Otiili 

46 

fttcMorofttfttttyc  twine  ut 

25 

Pnlyglycot  Rciin  (QX  3X12) 

II  16 

Kp  Rctm  (D  I-  R  -73J) 

6  M 

The  magnesium  particles  were  of  granulation  I 5,  as  defined 
in  Mil-Spec  JAN-M-382,  entitled,  “Magnesium  Powder  For 
Use  In  Ammunition."  The  polygycol  and  epoxy  resins  were 
“  obtained  from  The  Dow  Chemical  Company,  Midland.  Mich. 
The  epoxy  resin  used  is  marketed  by  The  Dow  Chemical  Com¬ 
pany  under  the  trademark  D.  E.  R.  732  and  is  flexible  epoxy 
resin.  The  polyglycol  resin  is  a  perchlorate-modified  amine- 
terminated  long  chain  polyglycol  and  The  Dow  Chemical 
Company  designates  the  resin  as  QX-3812.  The  polyglycol 
resin  is  an  amber  liquid  having  a  specific  gravity  of  1 .05  at  25° 
C.  and  has  the  following  analysis: 

■»«  PERCENT  (B> 


Weight) 

('•rhon 

Hydrogen 

1 0  20 

Oxygen 

2X03 

Chlorine 

1  3* 

Nitrogen 

1  2V 

After  the  ingredients  were  mixed  and  blended,  the  composi- 
45  lion  was  poured  and  tamped  to  form  a  smoke  candle  about 
2.66  inches  in  diameter  and  about  11.2  inches  long 
The  smoke  candle  weight  1.810  grams  and  had  a  density  of 
1.77  g./cm.1.  After  curing,  the  smoke  candle  was  ignited  and 
burned  for  540  seconds.  A  dense,  white  smoke  was  produced 
50 

EXAMPLE  II 


PERCtNI |Hy 
Weight ) 

Megnetium  (granulation  1  3) 

n 

/me  Oirde 

HeiRihktXben'vnc 

Polyglycol  Rexin  <0X  381  2  ) 

X  t»K 

Epoxy  Rc»m  <D  H  R  7i2) 

3  3J 

The  ingredients  were  blended  as  in  example  I  and  then 
tamped  to  form  a  smoke  candle  about  8  inches  in  diameter 
and  about  5.3  inches  long.  The  smoke  candle  weighed  7,700 
grams  and  had  a  density  of  1.83  g./cm.'1.  After  curing,  the 
smoke  candle  was  ignited  and  burned  for  407  seconds.  A 
dense,  white  smoke  was  produced. 

EXAMPLE  III 


PHOTS!  i  to 
W*t|hl  i 

M»|iHUWfn  (granulation  15)  M2 
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/me  OinIc 
Polyvinyl  chkiride 

Retin  (QX-31M2) 
|-po%>  kc»n(D  !•'  R  -?ij) 


The  ingredients  were  blended  as  in  example  I  and  then 
tamped  to  form  a  smoke  candle  about  4.2S  inches  in  diameter 
and  about  12.88  inches  long.  The  smoke  candle  weighed 
5,690  grams  and  had  a  density  of  1.90  g./cm.a.  Alter  curing, 
the  smoke  candle  was  ignited  and  burned  for  90S  seconds.  A 
dense,  white  smoke  was  produced. 

EXAMPLE  IV 


PERCENT  (By 
Weight) 

Magnesium  (granulation  13> 

10.7 

Zmc  Oihie 

44  0 

Chlorinated  Rubber 

23  0 

Potyglycol  Resin  < OX-3112) 

13  M3 

Epoxy  Resin  (D  E.  R -732) 

H  47 

The  chlorinated  rubber  compound  which  was  used  is  mar¬ 
keted  under  the  trade  name  Parlon  and  is  a  product  of  Her¬ 
cules  Powder  Co.,  Wilmington,  Del.  The  ingredients  were 
blended  as  in  example  I  and  then  tamped  to  form  a  smoke  can¬ 
dle  about  4.2S  inches  in  diameter  and  about  13. 75  inches 
long.  The  smoke  candle  weighed  5,040  grams  and  had  a  densi¬ 
ty  of  1.57  g./cm3.  After  curing,  the  smoke  candle  was  ignited 
and  burned  for  1,245  seconds.  A  dense,  white  smoke  was 
produced. 

EXAMPLE  V 


RERCfcNT (By 


Weight) 

Magnesium  (granulation  >5) 

1 1  60 

Zinc  Oxide 

48. HO 

PerchtorupentacyckMlccanc 

25  50 

t-.poiy  Resin 

'H.M 

Curing  Agent 

4  50 

was  also  obtained  from  t  he  Dow  Chemical  Company,  and  was 
a  low  viscosity  aliphatic  diamine  which  is  sold  iitidei  the  ti.nlc 
name  D.  E.  H.  Tl.  The  ingredients  were  blended  as  m  example 
I  and  then  tamped  to  form  a  smoke  candle  about  2.66  inches 
in  diameter  und  about  16  50  inches  long.  The  smoke  candle 
weighed  3,580  grams  and  had  it  density  of  2.36  g./cm  '  Al'tei 
curing,  the  smoke  candle  was  ignited  and  burned  for  I .  I  70 
seconds.  A  dense,  white  smoke  was  produced. 

EXAMPLE  VI 


PERCENT (By 
Weight) 

Magnesium  (granulation  15) 

II  70 

Zinc  Oxide 

48  80 

Perchloropentacyclodecane 

25  70 

Epoxy  Resin 

7  45 

)  Curing  Agent 

6  35 

The  epoxy  resin  used  was  a  general  purpose  liquid  resin  and 
was  obtained  from  The  Dow  Chemical  Company,  Midland, 
Mich.,  under  the  trade  name  D.  E.  R.  321.  The  curing  agent 


The  epoxy  resin  used  was  a  low-viscosity  liquid  resin  ob¬ 
tained  from  The  Dow  Chemical  Company,  Midland,  Mich  . 
25  under  the  trade  name  D.  E.  R.  732.  The  curing  agent  was  also 
obtained  from  The  Dow  Chemical  Company  and  was  a  low- 
viscosity  aliphatic  diamine  which  is  sold  under  the  trade  name 
D.  E.  H.  33.  The  ingredients  were  blended  as  in  example  I  and 
then  tamped  to  form  a  smoke  candle  about  2.66  inches  in 
3q  diameter  and  about  16.75  inches  long.  The  smoke  candle 
weished  3,540  grams  and  had  a  density  of  2.32  g./cm. :l.  After 
curing,  the  smoke  candle  was  ignited  and  burned  for  1.305 
seconds.  A  dense,  white  smoke  was  produced. 

I  claim: 

1.  A  substantially  homogenous  white-smoke-gencrating 
composition  consisting  entirely  by  weight,  of 

between  1 1  and  1 3  percent  of  magnesium. 

between  46  and  49  percent  of  zinc  oxide, 

between  23  and  326  percent  of  chlorinated  organic  com- 
pound  selected  from  the  group  consisting  of 
perchloropcntacyclode-anc.  hexachlorobenzene  and 
polyvinyl  chloride,  and 

between  14  and  22  percent  of  a  resin  binder  selected  rrom 
the  group  of  epoxy  resin  and  cpox  v-polyglycol  resin. 

2.  A  white  smoke-generating  composition  as  set  forth  in 
claim  l  wherein  said  opoxy-polyglyco)  resin  is  comprised,  by 
weight,  of  about  62  percent  of  polyglycol  resin  and  about  38 
percent  of  epoxy  resin. 
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ABSTRACT:  A  device  for  producing  white  smoke  having  an 
inner  core  of  red  phosphorus  surrounded  by  a  flexible  sheet  of 
explosive  material  and  having  means  lor  detonating  said  ex¬ 
plosive  material  whereby  red  phosphorus  is  imploded  to 
produce  white  smoke. 
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DEVICE  FOR  PRODUCING  WHITE  SMOKE  BY 
IMPLODING  RED  PHOSPHORUS 

STATEMENT  OF  GOVERNMENT  INTEREST 

The  invention  described  herein  may  be  manufactured  and 
used  by  or  for  the  Government  of  the  United  States  of  Amer¬ 
ica  for  governmental  purposes  without  the  payment  of  any 
royalties  thereon  or  therefor. 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  device  for  producing 
white  smoke  by  imploding  red  phosphorus. 

Chemicals  in  the  category  of  screening  smokes  are  those 
which,  when  dispersed  in  air,  produce  a  cloud  of  finely  divided 
particles  of  solid,  liquid,  or  both.  These  are  used  to  shield  tac¬ 
tical  operations  or  disrupt  the  movements  of  the  enemy.  Out¬ 
standing  esamples  of  such  materials  are:  fuel  oil  used  in  “ar¬ 
tificial  fog”  generators,  white  phosphorus,  sulfur  trioxide, 
titanium  tetrachloride,  and  so-called  zinc  chloride  smokes. 
Each  of  the  above-listed  smoke-generating  compositions  is 
characterized  by  certain  advantages  and  disadvantages  in  mili¬ 
tary  operations,  depending  upon  the  importance  o'  such  fac¬ 
tors  as  mobility  of  the  smoke-producing  apparatus,  toxicity, 
logistical  considerations,  and  the  total  obscuring  power  of  the 
composition  emp'oyed. 

Traditionally,  the  Military  has  used  white  phosphorus  as  the 
load  in  munitions  designed  to  provide  a  white  smoke  mark. 
The  method  employed  is  to  explode  the  white  phosphorus  by 
means  of  a  high-explosive  center  core.  The  white-pillaring 
cloud  produced  is  the  product  of  combustion  of  the  white 
phosphorus  with  the  oxygen  from  the  surrounding  at¬ 
mosphere.  Since  white  phosphorus  is  spontaneously  reactive 
with  air  (pyrophoric)  upon  dispersal  into  the  atmosphere,  the 
conversion  of  the  white  phosphorus  to  smoke  approaches  100 
percent 

There  arc,  however,  several  notable  disadvantages  to  the 
use  of  white  phosphorus  in  military  hardware,  such  as  in¬ 
creased  cost  to  load  due  to  the  pyrophoric  nature  of  white 
phosphorus,  low  melting  point  (44.3°  C),  which  may  cause 
center  of  gravity  shifts  if  the  load  melts,  and  danger  of  leakage 
from  containers  and  shells.  Also,  presently  there  is  only  one 
production  facility  in  the  United  States  which  can  load  white 
phosphorus. 

It  has  been  observed  in  the  past  that  red  phosphorus  will 
produce  a  white  smoke  cloud  comparable  to  that  produced  by 
the  white  form  if  combustion  is  complete.  In  addition,  as  the 
red  phosphorus  is  a  solid  up  to  597°  C..  and  is  not  pyrophoric, 
it  does  not  have  many  of  the  disadvantages  of  the  white  form. 
Additionally,  about  every  commercial  pyrotechnic  company 
has  the  facilities  and  capability  to  load  red  phosphorus,  thus 
insuring  competitive  bidding  and  competition. 

The  main  reason  that  red  phosphorus  was  never  universally 
substituted  for  white  phosphorus  in  smoke  marking  munitions 
is  that  it  was  extremely  difficult  to  achieve  complete  com¬ 
bustion  of  the  red  form  with  existing  technology.  It  was  con¬ 
ventionally  necessary  to  explode  the  phosphorus  into  the  at¬ 
mosphere  to  generate  the  smoke  cloud.  Such  action  would 
result  in  an  ex  Kent  white  cloud  when  white  phosphorus  was 
used  On  the  other  hand,  however,  when  the  red  form  was 
used,  not  all  of  the  phosphorus  was  ignited  during  the  explo¬ 
sion  This  resulted  in  incomplete  combustion  and  con¬ 
sequently,  a  smoke  cloud  of  reduced  size  and  density  was 
formed. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  relates  to  a  device  for  producing 
white  smoke  by  using  red  phosphorus.  Red  phosphorus  pellets 
arc  wrapped  with  a  flexible  plastic  explosive  and  loaded  into  a 
tlnn-walled  container  or  shell.  Upon  detonation  of  the  flexible 
plastic  explosive,  nearly  complete  combustion  is  achieved  by 
implosion  of  red  phosphorus  thereby  producing  a  smoke  cloud 
similar  to  that  formed  from  explosion  of  an  equal  amount  of 
white  phosphorus. 


BRIEF  DESCRIPTION  OF  THE  DRAWING 

FIG  I  is  a  longitudinal  sectional  view  of  a  preferred  em¬ 
bodiment  of  the  present  invention;  and 
,.  FIG.  2  is  a  sectional  view  taken  on  line  2 — 2  of  FIG.  1. 

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

Referring  now  to  the  drawing,  there  is  shown  a  smoke  bomb 
having  a  cylindrical  body  section  1 1  to  wh  ch  a  nose  section 
10  12  is  tftreadedly  attached.  A  suitable  fuze  13  is  provided  in 
nose  section  12  and,  by  way  of  example,  fuze  13  might  be 
either  a  point-detonating  nose  fuze  or  a  proximity  fuze,  both 
of  which  are  well  known  to  those  skilled  in  the  art.  An  inner 
core  of  red  phosphorus  14  is  provided  in  cylindrical  body  sec- 
15  tion  1 1 ,  and  this  red  phosphorus  14  might  either  be  in  granular 
form  or  be  mixed  with  a  suitable  binder  and  formed  in  pellets. 
A  sheathing  of  flexible  high  explosive  13  is  positioned  between 
body  section  1 1  and  the  red  phosphorus  14  and  explosive  15 
completely  surrounds  ted  phosphorus  14.  By  way  of  example, 
20  the  sheathing  of  flexible  high  explosive  15  might  be  Detashect. 
a  flexible  plastic -bonded  form  of  high  explosive  marketed  by 
E,  I.  DuPont  deNemours  and  Co.,  Wilmington,  Delaware.  A 
detonating  booster  16,  such  as  tetryl  pellet,  is  provided  in  the 
forward  end  of  body  section  1 1  to  detonate  high  explosive  15. 
25 

OPERATION 

Cylindrical  body  section  11  is  provided  with  external 
threads  17  so  that  body  section  1 1  can  be  attached  to  a  rocket 
or  other  delivering  device.  Upon  actuaticn  of  fuze  13,  booster 
3°  16  is  detonated  which,  in  turn,  detonates  high  explosive  15 
thereby  imploding  red  phosphorus  14 

In  a  test  conducted  at  Naval  Ammunition  Depot,  Crane,  In¬ 
diana  red  phosphorus  pellets  were  wrapped  with  Detashect 
and  placed  in  a  2 .75  inch  rocket  head.  The  rocket  head  cavity 
35  was  about  18  inches  long  and  had  an  inside  diameter  of  2.5 
inches.  The  rocket  head  was  made  of  aluminum  and  had  a 
0.125-inch  thick  wall  Loaded  rocket  heads  were  statically 
fired  while  positioned  horizontally  on  the  ground  and  the  im¬ 
plosion  of  the  red  phosphorus  resulted  in  the  formation  of  a 
W  huge  smoke  cloud.  Inspection  of  the  test  area  af'.er  firing  did 
not  reveal  any  significant  amount  of  unconsumed  red 
phosphorus  and  it  was  concluded  that  nearly  complete  com¬ 
bustion  was  achieved  by  imploding  red  phosphorus. 

The  smoke  cloud  resulting  from  implosion  of  red 
4 5  phosphorus  is  similar  to  that  formed  from  explosion  of  an 
equal  amount  of  white  phosphorus.  In  the  text,  Phosphorus 
And  Its  Compounds,  Vol.  I,  by  John  R.  Van  Wazer.  (Inter¬ 
science  Publishers,  Inc.  1958),  at  page  10l,it  isexplained  that 
molten  red  phosphorus  yields  white  phosphorus  upon  rapid 
50  cooling.  It  is  believed  that  the  heat  and  pressure  generated 
when  red  phosphorus  is  imploded  causes  some  of  the  red 
phosphorus  to  melt  and  this  liquid,  upon  rapid  cooling,  forms 
white  phosphorus  which  subsequently  burns  upon  contact 
with  the  atmosphere.  This  phenomenon,  in  combination  with 
55  the  piilared-dispersal  of  the  red  phosphorus,  is  believed  to  ac¬ 
count  for  the  superior  manner  of  making  a  smoke  cloud  when 
red  phosphorus  is  imploded. 

We  claim: 

I .  A  white  smoke  producing  device  comprising. 

a  cylindrical  housing. 

an  inner  core  consisting  entirely  of  red  phosphorus  within 
said  housing. 

a  layer  of  flexible  plastic-bonded  high  explosive  positioned 
between  said  inner  core  of  red  phosphorus  and  the  inside 
b5  wail  surface  of  said  cylindrical  housing  and  surrounding 
said  inner  core  of  red  phosphorus,  and 

means  for  detonating  said  layer  of  flexible  plastic-bonded 
high  explosive  whereby  said  inner  tore  of  red  phosphorus 
is  imploded  to  produce  white  smoke. 

2  A  white  smoke  producing  device  as  set  forth  in  claim  1 
wherein  said  red  phosphorus  is  in  granular  form. 

3  A  white  smoke  producing  device  as  set  forth  in  claim  I 
wherein  said  red  phosphorus  is  in  pellet  form. 
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ZIRCONIUM  SALT  ANTICAKING  INGREDIENT  FOR 
NITRATES 

STATEMENT  OF  GOVERNMENT  INTEREST 

The  invention  described  herein  may  be  manufactured  and 
uted  by  or  for  the  Government  of  the  United  State*  of  Amer¬ 
ica  for  governmental  purposes  without  the  payment  of  any 
royaltie*  thereon  or  therefor. 

BACKGROUND  OF  THE  INVENTION 

The  pretent  invention  relate*  to  a  procett  and  an  ingredient 
for  preventing  caking  of  nitrate*,  *uch  at  *odium  nitrate  and 
ammonium  nitrate,  which  are  to  be  added  a*  oxidizer*  tor 
pyrotechnic  device*,  *uch  a*  illuminating  flare*.  Sodium 
nitrate  which  i*  uted  in  pyrotechnic*  it  purchaaed  under  a 
military  tpecification  which  require*  an  average  particle  size 
between  20  and  SO  micron*.  Sodium  nitrate  which  is  pul¬ 
verized  to  this  fineness,  however,  normally  cake*  into  a  hard 
mat*  before  it  can  be  uted,  to  that  it  require*  an  additional 
grinding  operation  before  being  uted.  Heretofore  no  anticak- 
ing  agents  could  be  added  because,  in  order  to  be  effective, 
from  3— 5  percent,  by  weight,  of  anticaking  agent  had  to  be 
added  and  this  had  a  deleterious  effect  on  the  candlepower  ef¬ 
ficiency  of  illuminating  flare*. 

Various  noncaking  ingredients  have  been  uted  in  the  past, 
particularly  with  fertilizer*  to  facilitate  their  capacity  for  being 
scattered.  For  example,  in  U.S.  Pat.  No.  1,966,947,  which  is¬ 
sued  July  17,  1934,  to  Carl  Eyer,  it  wa*  disclosed  that  fertil¬ 
izer*  containing  ammonium  nitrate  had  leu  tendency  to  cake 
when  mixed  with  tall*  of  aluminum  or  iron.  Specifically,  the 
Eyer  patent  disclosed  that  fertilizer*  containing  between  I  and 
1 0  percent  of  either  aluminum  sulfate  or  ferric  sulfate  would 
have  leu  tendency  to  cake  during  storage. 

Another  anticaking  ingredient  for  fertilizer  materials  is  dis¬ 
closed  in  U.S.  Pat.  No.  3,070, 43J,  which  iuued  Dec.  25, 1962, 
,  Robert  E  Reutaer  and  Van  C.  Vive*.  This  patent  discloses 
that  the  addition  of  between  0  73  and  3  percent  by  weight  of 
anhydrous  magnesium  sulfate  will  prevent  fertilizers  contain¬ 
ing  ammonium  nitrate  from  caking. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  relates  to  an  improved  proceu  and 
ingredient  for  preventing  the  caking  of  nitrate*,  such  a*  sodi¬ 
um  nitrate  and  ammonium  nitrate.  A  soluble  salt  of 
quadrivalent  zirconium  is  diuolved  in  water  and  mixed  with  a 
nitrate,  such  a*  sodium  nitrate  and  ammonium  nitrate.  The 
quadrivalent  zirconium  modifies  the  resultant  crystal  lattice  of 
the  nitrate  upon  drying  and  the  nitrate  will  net  cake  during 
storage.  The  percentage  of  zirconium  required  to  prevent  cak¬ 
ing  is  extremely  low,  being  in  the  range  of  0.16  to  0.80  per¬ 
cent,  by  weight,  and  thus  there  is  only  a  slight  reduction  of 
candlepower  efficiency  in  illuminating  flares  which  use  a 
nitrate  having  this  anticaking  ingredient. 

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

According  to  the  present  invention,  it  has  been  found  that 
quadrivalent  zirconium  will  modify  the  crystal  lattice  of  both 
sodium  nitrate  and  ammonium  nitrate  and,  w  hen  so  modified, 
these  nitrates  will  no  longer  tend  to  cake  while  in  storage.  A 
solution  is  made  using  a  soluble  salt  of  zirconium  and  then  the 
nitrate  is  added.  Upon  drying,  the  crystal  lattice  is  modified. 


2 

Satisfactory  end  results,  that  is,  noncaking  nitrates,  have  been 
achieved  using  zirconium  acetate,  zirconium  nitrate,  zirconi¬ 
um  oxychloride,  zirconium  sulfate  and  zirconium 
tetrachloride.  When  insoluble  zirconium  oxide  was  used,  no 
S  anticaking  effect  was  achieved. 

Sodium  nitrate  hat  been  combined  with  zirconium  to  pro¬ 
vide  a  free-flowing  powder  after  it  is  pulverized.  For  example, 
satisfactory  result*  have  been  obtained  using  zirconium  sulfate 
concentration  of  between  0.16  and  0.80  percent,  by  weight. 
10  that  it,  0.20  to  1.0  percent  at  Zr(S04)|4H|0.  The  sodium 
nitrate  is  precipitated  or  crystallized  from  the  zirconium 
sulfate  solution.  On  drying,  the  sodium  nitrate  contaminated 
with  zirconium  sulfate  formed  a  growth  on  the  surface. 
Chemical  analysis  showed  the  presence  of  about  0. 1 5  percent 
IS  zirconium,  and  X-ray  diffraction  studies  revealed  no  dif¬ 
ferences  in  the  pattern  of  the  zirconium-sulfate-doped  sodium 
nitrate  and  a  control  sodium  nitrate.  Differential  thermal  anal¬ 
ysis,  however,  showed  a  very  large  endotherm  at  1 50*  C.  The 
dried  and  ground  material  had  a  dull,  chalky  appearance  and 
20  formed  no  lumps  after  standing  for  6  months.  It  remained  free 
flowing  and  powdery. 

Experimental  illuminating  flares  were  made  using  the  zir¬ 
conium-doped  sodium  nitrate  and  these  were  compared  with 
control  candles.  A  typical  formulation  for  an  illuminating  can- 
25  die  might  be  that  of  about  58  percent  of  granulated  magnesi¬ 
um,  about  37.5  percent  of  sodium  nitrate  and  about  4.5  per¬ 
cent  of  a  binder.  The  average  burning  time  of  four  control 
flares  was  about  190  seconds  with  an  average  candlepower  of 
1 ,900,000.  The  candlepower  efficiency  was  53,000  cp.-sec./g. 
30  The  average  burning  time  of  four  experimental  candles  made 
with  zirconium-sulfate-dopcd  sodium  nitrate  was  164  seconds 
with  an  average  candlepower  or  1 ,964,000.  The  candlepower 
efficiency  was  49,000  cp.-sec./g.  Thus,  although  the  efficiency 
of  a  flare  using  the  improved  sodium  nitrate  is  lower  than  that 
35  of  a  flare  using  untreated  sodium  nitrate,  the  reduction  is  so 
low  that  it  will  not  preclude  the  use  of  treated  sodium  sulfate 
in  military  flares,  as  the  advantage  of  having  a  noncaking 
nitrate  more  than  compensates  for  the  slight  reduction  in  effi¬ 
ciency  of  an  illuminating  flare  Quadrivalent  zirconium  also 
40  has  an  anticaking  affect  when  employed  with  ammonium 
nitrate 

Vie  claim: 

I.  A  method  for  reducing  the  erking  tendency  of  a  nitrate 
selected  from  the  group  consisting  of  sodium ‘nitrate  and  am- 
45  monium  nitrate  comprising  adding  a  solution  of  a  zirconium 
salt  selected  from  the  group  consisting  of  zirconium  acetate, 
zirconium  nitrate,  zirconium  oxychloiide,  zirconium  sulfate, 
and  zirconium  tetrachloride  to  modify  the  resultant  crystal  lat¬ 
tice  of  said  nitrate  upon  drying. 

50  2.  An  oxidizing  material  having  reduced  tendency  to  cake 

comprising, 

a  nitrate  selected  from  the  group  consisting  of  sodium 
nitrate  and  ammonium  nitrate,  and 

a  soluble  salt  of  quadrivalent  zirconium  selected  from  the 
55  group  consisting  of  zirconium  acetate,  zirconium  nitrate, 
zirconium  oxychloride,  zirconium  sulfate,  and  zirconium 
tetrachloride. 

3.  An  oxidizing  material  having  reduced  tendency  to  cake  as 
set  forth  in  claim  3  wherein  the  amount  of  quadrivalent  zir- 
60  ionium  is  in  the  range  of  0.16  to  0.08  percent,  by  weight,  of 
the  oxidizing  material 
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IGNITION  TRANSFER  COMPOSITION  COMPRISING 
FUEL,  OXIDIZER  AND  FLUOROELASTOMER 

STATEMENT  OF  GOVERNMENT  INTEREST 

The  invention  described  herein  may  be  manufactured  and  ® 
used  by  or  for  the  Government  of  the  United  States  of  Amer¬ 
ica  for  governmental  purposes  without  the  payment  of  any 
royalties  thereon  or  therefor. 

BACKGROUND  OF  THE  INVENTION  >0 

Various  types  of  transfer  or  igniter  compositions  are  used  in 
the  pyrotechnic  art  to  transfer  combustion  from  an  initiator, 
such  as  a  primer,  squib,  or  detonator,  to  a  pyrotechnic  com¬ 
position  such  as  propelling  powder,  flare  composition,  or  the  |  s 
like.  For  example,  in  U.S.  Pat.  No.  3,173,367,  issued  Mar.  16, 
1963,  to  Roy  L.  Shinpaugh,  there  is  disclosed  an  ignition  com¬ 
position  comprised  of  between  63-78  percent  of  barium  chro¬ 
mate,  between  7-16  percent  of  boron,  and  between  10-20 
percent  of  lead  dioxide.  This  composition  is  designed  to  have  20 
improved  dielectric  resistance  and  to  be  substantially  insensi¬ 
tive  to  a  wide  range  of  temperature  conditions. 

Previously  available  transfer  compositions  which  are  highly 
ignition-sensitive,  are  also  highly  friction  sensitive  and  difficult 
to  handle  during  manufacture.  In  addition,  these  transfer  com-  23 
positions  are  not  very  durable  and  are  adversely  affected  by 
shock  and  vibration.  Pressed  columns  of  these  compositions 
tend  to  crack  or  powder  and  then  become  unreliable. 

SUMMARY  OF  THE  INVENTION  30 

The  improved  transfer  composition  of  the  present  invention 
is  comprised  of  between  3  and  12  percent  of  a  fuel,  such  as 
boron,  between  80  and  95  percent  of  an  oxidizer,  such  as  lead 
dioxide  and  between  2  and  12  percent  of  a  fluoroelastomer  35 
which  serves  as  a  binder  and  desensitizer.  The  transfer  com¬ 
position  mav  be  used  in  the  loose  form  when  extreme  ignition 
sensitivity  is  desired,  or  it  may  be  extruded  or  consolidated 
under  pressure  DESCRIPTION  OF  THE  PREFERRED  EM 
BODIMENT  40 

Various  transfer  compositions  were  prepa.ed  using  boron, 
lead  dioxide,  and  a  fluoroclr  <er.  The  proportions,  by 
weight,  ringed  between  3  tr  !'  .>  .cent  boron,  between  80  to 
95  percent  lead  dioxide,  and  between  2  to  12  percent  of  a 
fluoroelastomer  known  as  Viton  A,  a  polymer  of  32. 1  percent  45 
carbon,  I  8  percent  hydrogen,  and  66.1  percent  fluorine. 
Viton  A,  which  is  shown  as  (— CF,CH,CF,).,  is  sold  by  E.  I, 
duPon*  deNemours.  Wilmington,  Delaware. 

The  transfer  composition  is  prepared  by  adding  the  fuel  and 
oxidizer  to  an  acetone  solution  of  Viton  A.  The  ingredients  are  30 
mixed  by  agitation  until  a  homogeneous  mixture  is  obtained. 


2 

White  agitation  is  in  process,  hexane  is  added  in  the  ratio  of 
two  volumes  of  hexane  per  volume  of  solution.  The  binder 
precipitates  out  of  solution  onto  the  solid  particles  of  fuel  and 
oxidizer.  Agitation  is  then  stopped  and  the  solids  are  allowed 
to  settle.  The  hexane-acetone  solution  is  then  decanted  off. 
Additional  hexane  is  then  added  and  the  solids  are  again 
agitated.  The  hexane  is  decanted  off  and  the  aolids  allowed  to 
flash-dry.  The  composition  may  be  used  in  the  loose  form 
when  extreme  ignition  sensitivity  is  desired,  or  it  may  be  ex¬ 
truded  or  consolidated  under  pressure. 

The  following  nonlimiting  examples  represent  embodiments 
of  the  invention  which  were  compounded  and  satisfactorily 
tested  at  the  Naval  Ammunition  Depot,  Crane,  Ind.  The  per¬ 
centages  listed  are  by  weight. 

Exampk 


Number 

Fuel  (%) 

Olidiwr  <*) 

Binder  4% ) 

, 

Boron— 9.6 

Red  lead 

Viton  A  — 4 

2. 

Boron  — 8  6 

dioxide— 16.4 
Lead 

Viton  A- 4  3 

3 

Boron— 6.6 

dioxide  17.1 

Lead 

Viton  A  — 4.3 

4 

Boron— 4.8 

dioxide-89  1 
Lead 

Viton  A  — 4  3 

5 

Boron— 3  7 

dioxide— 90  9 

Red  lead 

Viton  A  — 4  3 

6 

Boron—  19.2 

oxide—  90  0 

Viton  A  —  4  u 

7 

Silicon— 9  6 

dioxide  —  76  8 
Lead 

Viton  A -4  0 

8 

Silicon—  1 7.3 

dioxide— 86  4 
Lead 

Viton  A- 4  0 

9 

(Boron— 3.1) 

<  Silicon  —  5  7) 

dioxide— 78  7 
(Lead 

dioxide- 19  2) 

( Manganese 

dioxide  — 67  3) 

Viton  A- 4  0 

I  claim: 

1.  An  ignition  transfer  composition  comprised,  bv  weight. 

of, 

between  about  3  and  1 2  percent  of  a  fuel  selected  from  the 
group  consisting  of  boron  and  silicon, 

between  about  80  and  95  percent  of  an  oxidizer  selected 
from  the  group  consisting  of  lead  dioxide,  red  lead  oxide 
and  manganese  dioxide,  and 

between  about  2  and  1 2  percent  of  a  fluoroelastomer  having 
the  formula  (— CF,CH,CF,)r>  and  comprised,  by  weight, 
of  about  32.1  percent  carbon,  about  1.8  percent 
hydrogen  and  about  66. 1  percent  fluorine. 

2.  An  ignition  transfer  composition  as  set  forth  in  claim  4 
wherein  said  fuel  is  boron  and  said  oxidizer  is  lead  dioxide. 
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ABSTRACT:  A  location  marker  having  a  first  compartment 
containing  at  least  one  cloth  streamer  saturated  with  a 
chemiluminescent  material  and  having  a  second  compartment 
containing  an  activator  composition  for  activating  the 
Chemiluminescent  material,  said  first  and  second  compart¬ 
ments  being  separated  by  a  frangible  barrier.  A  fure  section  is 
provided  having  first  and  second  triggering  means  whereby 
said  first  triggering  means  activates  a  gas-generating  com¬ 
ponent  to  cause  said  activator  composition  to  rupture  said 
frangible  barrier  and  saturate  said  at  least  one  cloth  streamer, 
and  whereby  said  second  triggering  means  actuates  a 
pyrotechnic  delay  train  which,  in  turn,  ignites  an  explosive 
composition  to  eject  said  at  least  one  cloth  streamer  from  its 
compartment. 
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LOCATION  MARKKH  FOR  PRODUCING  LUMINOUS  vided  in  the  fure  section  and,  upon  actuation  of  the  firing  pins, 

DISPLAY  ihe  gas  generator  pellet  is  ignited  and  gas  therefrom  moves  a 


STATEMENT  OP  GOVERNMENT  INTEREST 

The  invention  described  herein  may  he  manufactured  and  ^ 
used  by  or  for  the  Government  of  the  United  States  of  Amer¬ 
ica  for  governmental  purposes  without  the  payment  of  any 
royalties  thereon  or  therefor. 

BACKGROUND  OFTHE  INVENTION  10 

The  present  invention  relates  to  a  location  marker  and  more 
particularly  to  a  location  marker  which  can  be  launched  from 
an  aircraft  and,  when  deployed  on  the  ground,  will  emit  a  lu¬ 
minous  display  which  can  be  seen  at  night  by  aircraft  person-  1 5 

net. 

Various  devices  are  presently  being  employed  to  mark 
ground  or  sea  locations  by  dropping,  or  launching,  markers 
from  aircraft.  In  general,  those  devices  serve  either  to  locate 
friendly  personnel  who  might  be  in  need  of  rescue  or  to  locate  20 
enemy  troop  or  supply  location  for  future  destruction. 
Frequently,  a  spot  in  the  ocean  is  to  be  marked,  such  as  for 
apotting  submarines,  and  many  of  these  locating  device  utilize 
the  watet  environment  to  activate  a  smoke-  or  name-produc¬ 
ing  composition.  For  example,  one  marine  location  marker  2S 
employed  during  night  operation  by  the  U  S.  Navy  consists  of 
a  steel  can  containing  a  main  charge  of  calcium  carbide  in  its 
bottom  inner  section  and  a  centrally  located  tube  containing  a 
smaller  charge  of  calcium  phosphide.  The  reaction  of  these 
chemicals  with  sea  water  produces  acetylene  and  phosphine.  30 
Phosphine  ignites  spontaneously  within  70  seconds  after  water 
enters  the  marker.  The  burning  phosphine  ignites  the 
acetylene  as  it  escapes  from  the  can  and  a  flame  about  9 
inches  high  is  produced. 

Another  marine  location  marker  which  is  used  to  produce  33 
both  flame  and  smoke  contains  red  phosphorous.  Ignition  is 
accomplished  by  electrical  current  supplied  by  a  sea-water-ac¬ 
tivated  battery.  When  sea  water  enters  the  battery  cavity  in 
the  base  assembly,  the  sea  water  acts  as  a  electrolyte  in  the 
battery  causing  sufficient  electrical  current  to  be  produced  to 
initiate  an  electric  squib  which,  in  turn,  ignites  a  starter  mix 
and  red  phosphorus.  Gases  of  combustion  force  a  valve  body 
out  of  the  nose  of  the  location  marker  thereby  allowing  yellow 
flame  and  white  smoke  to  be  emitted.  A  marker  containing 
714  grams  of  red  phosphorus  will  bum  between  13  and  19  ** 
minutes. 

Still  another  type  of  location  marker  employed  in  a  water 
environment  is  one  containing  a  fluorescein  dye  which  is  ex¬ 
pelled  by  an  explosive  charge  to  spread  dye  on  the  water.  This 
marker  is  designed  to  be  launched  either  from  surface  craft  or  30 
aircraft  to  produce  a  daylight  reference  on  the  ocean's  surface 
in  the  form  of  a  dye  slick  which  is  used  in  antisubmarine  war¬ 
fare  or  as  a  distress  signal  in  search  and  rescue  operations.  Un¬ 
leu  the  sea  is  extremely  rough,  these  dye  slick  markers  nor- 
mally  provide  a  marker  which  lasts  substantially  longer  than  33 
the  buming-type  markers. 

Smoke  and  flame  producing  markers  are  also  employer*  by 
the  military  for  locating  and  marking  ground  areas.  Insteuu,  of 
aea  water  being  used  as  an  initiating  agent,  however,  various  ^ 
mechanical  and  chemical  means  are  utilized  to  ignite  a 
pyrotechnic  composition  which  bums  to  produce  a  signal. 

SUMMARY  OFTHE  INVENTION 

The  present  invention  relates  to  a  location  marker  having  a  63 
first  compartment  for  holding  one  or  more  cloth  streamers 
which  are  saturated  with  a  chemiluminescent  material.  A 
second  compartment  is  provided  for  hcVing  a  liquid  activator 
composition  and  the  first  and  second  compartments  are 
separated  by  a  frangible  barrier,  such  as  a  glass  disk.  A  fuze  70 
section  is  provided  adjacent  the  second  compartment  and 
contains  first  and  second  firing  pins.  These  firing  pins  are 
maintained  in  a  cocked  position  by  a  bore  rider  pin  which 
prevents  actuation  of  the  firing  pins  until  the  location  marker 
has  cleared  its  launching  tube.  A  gas  generator  pellet  is  pro-  73 
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piston  which  injects  the  liquid  derivator  composition  into  the 
first  compartment  containing  one  or  more  cloth  streamers  An 
ejection  pellet  is  also  provided  in  the  furc  section  and.  upon 
ignition  of  the  ejection  pellet,  the  cloth  streamers  are  ejected 
from  their  compartment.  The  cloth  streamers  fall  to  the 
ground  and  provide  a  highly  effective  location  marker  which  is 
visible  from  5  miles  for  about  IS  minutes. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  1  is  a  longitudinal  sectional  view  of  a  preferred  em¬ 
bodiment  of  the  present  invention; 

FIG.  2  is  a  partial  sectional  view  showing  a  location  marker 
in  a  launching  tube; 

FIG.  3  is  a  partial  sectional  view  showing  a  location  marker 
leaving  a  launching  tube; 

FIG.  4  is  a  sectional  view  showing  the  preferred  embodi¬ 
ment  in  a  fired  condition, 

FIG.  S  is  a  sectional  view  showing  cloth  streamers  being 
ejected  from  a  compartment, 

FIG.  6  is  an  enlarged  view  of  a  firing  pin;  and 

FIG.  7  is  a  diagrammatic  view  showing  cloth  streamers  after 
landing  in  a  target  area. 

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

Referring  first  to  FIG.  1  of  the  drawing,  there  is  shown  a 
cylindrical  container  II  that  has  one  end  crimped  10  a  fure 
section  12  and  the  other  end  crimped  to  an  end  cap  13  End 
cap  13  is  provided  with  an  opening  14  through  which  fluid  can 
pass,  and  opening  14  is  closed  by  a  threaded  plug  IS  which  at¬ 
taches  to  end  cap  13.  A  piston  housing  16  is  slidably  posi¬ 
tioned  inside  container  1 1  and  has  a  cavity  for  holding  fluid.  A 
distribution  pipe  17,  having  a  plurality  of  holes  18  therein,  is 
attached  to  one  end  or  piston  housing  16  and  a  frangible  barri¬ 
er  19,  such  as  a  glass  disk,  is  provided  to  retain  fluid  within  the 
cavity  of  pistbn  housing  16.  A  piston  21  is  slidably  positioned 
in  the  cavity  of  piston  housing  16.  An  ejection  cylinder  22, 
which  is  split  into  two  halves,  is  positioned  inside  container  1 1 
between  one  end  of  piston  housing  16  and  the  inner  end  of  end 
cap  13,  and  movement  of  piston  h  susing  16  causes  end  cap  13 
to  be  separated  from  container  I  ’ . 

One  or  more  cloth  streamers  23  are  placed  within  container 

11  and  streamers  23  are  saturated  with  a  chemiluminescent 
fluid  which  can  be  introduced  into  container  1 1  through  open¬ 
ing  14  in  end  cap  13.  By  way  of  example,  chemiluminescent 
fluid  might  be  comprised  of  0.2  molar  bis  (2,  4,  5-trichloro-6- 
carbobutoxyheyenyl)  oxalate,  0.003  molar  9,  10-bis  (phen- 
ylethynyl)  anthracene,  1  percent  cyanacryl  terpolymer,  and  2 
percent  bis-(2-ethylhexyl)  phthalate  in  benzene.  A  suitable 
activator  fluid  24,  which  is  retained  in  the  cavity  of  piston 
housing  16,  might  be  1 .5  molar  hydrogen  peroxide  in  dimethyl 
phthalate. 

Firing  pins  2 5  and  26  are  slidably  positioned  in  fuze  section 

12  and  are  maintained  in  a  cocked  positioned  by  a  bore  rider 
pin  27.  The  driving  force  for  each  firing  pin  is  supplied  by  a 
separate  firing  pin  spring  30  As  best  shown  in  FIG  6  of  the 
drawings,  each  firing  pin  is  provided  with  a  tang  28,  a  bore  29 
and  a  slot  31.  Bote  rider  pin  27  is  provided  with  three  enlarged 
diameter  sections  32,  33,  and  34  and  a  head  3S.  Enlarged 
diameter  section  32  is  slidably  engageable  in  bore  29  of  firing 
pin  25  and  enlarged  diameter  section  33  is  slidably  engageable 
in  bore  29  of  firing  pin  26  and,  when  so  engaged,  firing  pins  25 
and  26  are  held  in  a  cocked  position.  Spring  36  is  provided  as 
a  driving  force  to  move  bore  rider  pin  27  out  of  fure  section 
12,  however,  during  a  cocked  condition,  pneumatic  button  37 
engages  the  end  of  enlarged  diameter  section  34  to  prevent 
movement  of  bore  rider  pin  27  and  release  of  firing  pins  25 
and  26.  Spring  38  is  provided  to  maintain  pneumatic  button 
37  in  engagement  with  enlarged  diameter  section  34 

Primers  41  and  42  are  provided  in  fuze  section  12  and  are  in 
line  to  be  struck  by  firing  pins  25  and  26,  respectively.  A  gas- 
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generating  pellet  43,  which  is  to  be  ignited  by  primer  42,  is 
provided  to  produce  gas  for  driving  piston  21  and  an  ejection 
pellet  44  is  provided  to  produce  an  explosive  force  for  driving 
piston  housing  IS  and  ejecting  streamers  23.  By  way  of  exam¬ 
ple,  gas-generating  pellet  43  might  be  comprised  by  a  mixture 
of  magnesium  and  Teflon  that  is  pressed  into  a  pellet,  and 
ejection  pellet  44  might  be  black  powder.  Delay  pellets  45  are 
positioned  between  primer  41  and  ejection  pellet  44  to  delay 
ejection  of  streamers  23  for  sufficient  time  to  permit  activator 
component  to  pass  through  holes  18  in  distribution  pipe  17. 

As  one  method  of  launching  the  marker  of  the  present  in¬ 
vention  is  by  compressed  air,  a  scaling  ring  46  of  resilient 
material  is  provided  around  the  outer  periphery  of  fuze  sec¬ 
tion  12  to  prevent  excessive  leakage  of  air  bet  vecn  the  outer 
perimeter  of  the  marker  and  the  inner  surface  of  a  launching 
tube  47.  As  dropping  the  marker  could  cause  movement  of 
pneumatic  button  37  and  accidental  release  of  bore  rider  pin 
27,  a  safety  cap  48  is  provided  around  the  end  of  fuse  section 
12  ahd  locked  thereto  by  retaining  ring  49. 

OPKRATION 

After  the  location  marker  of  the  present  invention  is  assem¬ 
bled  as  shown  in  FIG.  1  of  the  drawings  with  streamers  23 
therein,  chemiluminescent  fluid  is  added  through  orifice  14  of 
end  cap  13  to  saturate  cloth  streamers  23.  Immediately  prior 
to  launching,  retaining  ring  49  and  safety  cap  48  are  removed. 

Upon  launching  in  launching  tube  47,  the  propelling  force, 
auch  as  that  of  an  explosion,  or  compressed  air,  causes  pneu¬ 
matic  button  37  to  move  inwardly  thereby  compressing  spring 
38  and  freeing,  or  releasing,  bore  pin  27,  Spring  36  moves 
bore  rider  pin  27  against  the  inner  bore  of  launcher  47,  but  as 
shown  in  FIG  2  of  the  drawing,  the  movement  of  pin  27  is  in¬ 
sufficient  to  release  firing  pins  25  and  26.  Upon  location 
marker  clearing  launching  tube  47,  spring  36  moves  pin  27 
outwardly  and  releases  firing  pins  25  and  26  and  their  respec¬ 
tive  firing  pin  springs  30  drive  firing  pins  25  and  26  forwardly 
and  detonate  primers  41  and  42,  respectively. 

As  best  shown  in  FIG.  4  of  the  drawings,  primer  41  ignites 
gas  generating  pellet  43  and  the  gas  pressure  therefrom  drives 
piston  21  forwardly  causing  fluid  24  to  break  frangible  barrier 
19.  As  piston  21  continues  to  move  forwardly,  fluid  24  is 
forced  through  distribution  pipe  17  and  holes  18  to  saturate 
streamers  23  and  ectivatc  the  chemiluminescent  fluid  which 
has  been  absorbed  by  streamers  23.  Primer  41  is  detonated 
simultaneously  with  primer  42,  and  primer  41  ignites  delay 
elements  45  which,  in  turn,  detonate  ejection  pellet  44.  By 
way  of  example,  delay  elements  45  might  be  designed  to  ignite 
ejection  pellet  44  about  8  seconds  after  gas-generating  pellet 
43.  This  delay  allows  fluid  24  to  pass  through  holes  18  and 
saturate  streamers  23  and  also  allows  a  free  fall  of  the  location 
marker  before  expcllcnt  charge  44  ejects  streamers  23. 

Referring  now  to  FIG.  5  of  the  drawings,  explosive  charge 
44  is  shown  being  detonated  and  piston  housing  16  is  moving 
outwardly  from  fuze  section  12.  Piston  housing  16  moves  ejec¬ 
tion  cylinder  22  against  end  cap  13  and  end  cap  13  is 
separated  from  container  11,  As  piston  housing  16  continues 
to  move  forwardly,  ejection  cylinder  22  continues  to  separate 
from  container  11.  When  the  rearward  end  of  ejection 


4 

cylinder  22  clears  the  end  of  container  II,  the  two  halves  of 
ejection  cylinder  22  separate  and  fall  away  To  facilitate 
separation  of  streamers  23,  a  small  drogue  parachute  51  may 
be  provided  to  one  end  of  each  streamer  23.  Also,  if  desired, 
5  ,  the  other  end  of  each  streamer  23  may  be  fastened  to  either 
container  11  or  piston  housing  16  to  provide  a  weight  so  that 
streamers  23  may  be  more  accurately  deployed.  Without  such 
a  weight,  streamers  23  would  be  highly  susceptible  to  wind 
and  their  location  could  not  be  accurately  placed  by  dropping 
10  from  an  aircraft.  FIG  7  of  the  drawings  shows  a  pair  of 
streamers  23  lying  on  the  ground  and  emitting  a  colored  glow 
that  can  be  seen  at  night  from  searching  aircraft. 

We  claim: 

1.  A  location  markc  comprising, 

15  a  tubular  container, 

at  least  one  strip  of  cloth  saturated  with  chemiluminescent 
material  in  one  end  of  said  container, 

a  piston  housing  slidably  mounted  in  said  tubular  container 
having  a  fluid  compartment  and  a  piston  slidably 
20  mounted  in  said  fluid  compartment, 

a  quantity  of  activator  fluid  in  said  fluid  compartment, 

a  frangible  barrier  closing  one  end  or  said  fluid  compart¬ 
ment, 

means  for  slidably  moving  said  piston  in  said  piston  housing 
25  whereby  movement  of  said  piston  causes  said  frungiblc 
banricr  to  break  and  saturate  said  at  least  one  strip  of 
cloth  with  activator  fluid,  and 

means  for  slidably  moving  said  piston  housing  whereby 
movement  of  said  piston  housing  ejects  said  at  least  one 
30  strip  of  cloth. 

2.  A  location  murker  as  set  forth  in  claim  1,  wherein  said  at 
least  one  strip  of  cloth  is  saturated  with  chemiluminescent 
material  comprised  of  0.2  molar  bis  (2,  4.  5-tnchlon.  6  car- 
bubutoxyhycnyl)  oxalate.  0.003  molar  9,  10-bis  (phcnylethy- 

35  nyl)  anthracene,  I  percent  cyanacryl  terpolymer,  anj  2  per¬ 
cent  bis-(2  ethyl  hexyl)  phthalatc  in  bewene  and  wherein  said 
activator  fluid  is  comprised  of  1 .5  molar  hydrogen  peroxide  in 
dimethyl  phthulute 

3.  A  location  marker  as  set  forth  in  claim  I,  wherein  said 
40  means  for  slidably  moving  said  piston  includes  a  first  firing 

pin,  a  primer,  and  a  gas-generating  pellet  whereby  triggering 
of  said  firing  pin  detonates  said  primer  and  ignites  said  gas- 
generating  pellet  and  gas  from  same  pellet  moves  said  piston 
to  rupture  said  frangible  barrier  whereby  said  at  least  one  strip 
45  of  cloth  saturated  with  chemiluminescent  material  is  activated 
by  said  activator  fluid 

4.  A  location  marker  as  set  forth  in  claim  3,  wherein  said 
means  for  slidably  moving  said  piston  housing  comprises  a 
second  firing  pin,  a  primer,  a  pyrotechnic  delay  train,  and  an 

50  explosive  pellet  whereby  detonation  of  said  explosive  pellet 
after  said  gas-generating  pellet  is  ignited  ejects  said  at  least 
one  strip  of  cloth. 

5.  A  location  marker  as  set  forth  in  claim  4,  wherein  said 
first  and  second  firing  pins  are  maintained  in  a  cocked  position 

55  by  a  bore  rider  pin  having  means  for  preventing  triggering  of 
said  firing  pins  while  said  location  marker  is  within  a  launching 
tube. 


60 


65 


70 


159 


75 


United  States  Patent 


|?2|  Inventor*  Orvlltv  L.  B«du* 

Washington; 

Jcha  L.  Irwi,  Bedford;  Benjaaia  P. 

M. 

(21)'  Appl.  No.  872,817 

1 22 1  Piled  Oct.  9l,  19*9 

143 1  Patented  Oct  12, 1971 

|?)|  Assignee  TV  Untied  Stab*  el  America  m 

repreecnltd  by  tV  Secretary  V IV  Navy 

I 34  |  KM  AM.  CALIBER  DUAL  COLORED  SIGNAL 
•  FLARE 

,  * CUimt,  2  D raving  Fig*. 

1 52 1  U.S.CL . _ . 102/37.7, 

.  102/52 

|S||  Int.CI .  C06d  1/10 

1 30 1  Field  af  Search... .  102/32,35, 

35.2, 35  6, 37.6,  37.7, 37.8, 49.4, 87, 90, 63 

I  ?•  J  Reference*  Cited 

UNITED  STATES  PATENTS 

630,477  8/1899  Behr . . .  102, *32 


3,611,935 


2,1)4,214  4/1938  Damblanc . . . .  102/49  4 

2,394,89*  2/1946  Cavanagh .  102/35,* 

2,4  39,687  1/1949  Decker . 102/37.7 

3,437,860  7/1969  Allen . 102/90 

FOREIGN  PATENTS 

201,1*4  10/1967  USSR .  102/33.6 

Primary  Examiner—  Robert  F.  Stahl 

Attoerryt— R.  S.  Sciaacia,  H.  H.  Lose  he  and  Paul  S.Collignon 


ABSTOACTt  A  small  caliber  dual  colored  signal  Rare  having* 
cartridge  case  holding  a  primer  and  a  charge  of  expelling 
powder,  and  a  projectile  body  partially  extending  into  and  at* 
tachcd  to  said  cartridge  case.  The  projectile  body  contain*  a 
first  pyrotechnic  composition  which,  upon  burning,  provides  a 
preen  colored  display  and  also  a  second  pyrotechnic  composi¬ 
tion  which,  upon  burning  after  said  first  composition  is  con¬ 
sumed,  provides  a  red  colored  display.  The  projectile  body  is 
provided  with  an  undercut  so  that  after  the  first  pyrotechnic 
composition  is  consumed  the  projectile  body  wiil  sever  in 
order  to  piovide  better  illuminalion  of  the  burning  of  said 
second  pyrotechnic  composition. 
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SMALL  CAUSES  DUAL  COLORED  SIGNAL  FLARE 
STATEMENT  OF  GOVERNMENT  INTEREST 

The  invention  described  herein  may  be  manufactured  and 
used  by  or  for  the  Government  of  the  United  States  of  Amer-  ’ 
ica  for  govemmerial  purposes  without  the  payment  of  any 
royalties  thereon  or  therefor. 

8  ACKGROUN  D  OF  THE  INVENTION 

10 

Presently,  the  military  departments  are  providing  certain 
personnel  with  a  small  caliber  flare  which  can  be  tired  from  a 
handheld  weapon,  such  as  a  .38  caliber  pistol.  In  particular, 
such  a  flare  might  be  fired  by  a  persorfen  distress,  such  as  a 
downed  aircraft  pilot.  Heretofore  the  (Ures  that  have  been  |J 
used  provided  only  a  single  colored  display,  which  waa  usually 
red.  This  type  of  smalt  flare  has  a  disadvantage,  however,  as  it 
is  often  mistakenly  believed  to  be  a  tracer  round  from  an 
enemy  gun  and  tends  to  Jnveoff  a  would-be  rescuer. 

20 

SUMMARY  OFTHE  INVENTION 

The  present  invention  provides  a  small  caliber  signal  flare 
which  is  designed  to  be  fired  from  a  hand-held  weapon,  such 
as  a  .38  caliber  pistol.  A  cartridge  case  is  provided  which  con- 
tains  a  primer  and  a  quantity  of  expelling  powder,  and  projec- 
ti  c  body  partially  extends  into  the  cartridge  case.  The  projec¬ 
tile  body  is  provided  with  a  cavity  arid  a  forward  hemispherical 
none.  Within  the  cavity  there  is  a  first  pyrotechnic  competi¬ 
tion  containing  a  barium  compound  and  a  second  pyrotechnic 
composition  containing  a  strontium  compound.  The 
pyrotechnic  composition  containing  the  barium  compound  is 
ignited  first  and  a  green  colored  display  is  produced.  Tne 
pyrotechnic  composition  containing  the  strontium  compound 
is  ignited  second  and  a  red  colored  display  is  produced.  jj 

An  ignition  composition  is  provided  adjacent  the  firet  com¬ 
position  and  this  ignition  composition  is  ignited  by  the  burning 
of  the  eipclling  powder.  This  ignition  composition  ignites  the 
first  pyrotechnic  composition  which  provides  a  green  colored 
display.  The  first  pyrotechnic  composition,  in  tum,  ignites  the  4 q 
second  pyrotechnic  composition.  An  undercut,  or  reduced 
wall  thickness  section,  is  provided  in  the  projectile  body  ad¬ 
jacent  the  innermost  end  of  the  first  pyrotechnic  composition 
and  the  projectile  body  is  separated  at  this  section  to  enhance 
visibility  of  the  red  colored  display.  45 

BRIEF  DESCRIPTION  OFTHE  DRAWING 

FIG.  I  is  an  end  view  of  a  preferred  embodiment  of  the 
present  invention;  and 

FIG.  2  is  1  sectional  view  taken  on  line  2—2  of  FIG.  I.  50 

DESCRIPTION  OFTHE  PREFERRED  EMBODIMENT 

Referring  now  to  the  drawing,  there  is  shown  a  cartridge 
case  II  which  is  sized  to  fit  a  standard  hand-held  wearw.-,  55 
such  as  a  .38  caliber  pistol.  A  primer  12  and  a  quantity  cr  ex¬ 
pelling  powder  13,  are  contained  in  a  closed  end  of  cartridge 
ca.sc  1 1  and  the  opposite  end  of  cartridge  case  1 1  is  open.  By 
way  of  example,  expelling  powder  13  might  be  comprised,  by 
weight,  of  about  44.83  percent  of  nitrocellulose,  about  1 3.25 
percent  of  nitrogen  ir.  nitrocellulose,  about  0  40  percent  of 
graphite,  about  39.CO  percent  of  nitroglycerine,  about  1.00 
percent  of  ethyl  cent^alits  and  about  I. SO  percent  of  potassi¬ 
um  sulfate. 

A  projectile  body  14,  having  a  hemispherical  nose  section  65 
IS,  hat  s  portion  of  its  length  extending  into  cartridge  case  11, 
and  projectile  body  is  provided  with  a  tapered  surface  10  and 
open  end  of  cartridge  case  11  is  crimped  against  this  tapered 
surface  16  to  secure  projectile  body  14  to  cartridge  case  11.  A 
quantity  of  pyrotechnic  composition  17  is  provided  in  projec-  70 
tile  body  14,  which  upon  burning,  gives  a  colored  display.  By 
way  of  example,  pyrotechnic  composition  17  might  be  com¬ 
prised,  by  weight,  of  sbout  37.75  percert  of  stro'.tium  nitrate, 
about  24.50  percent  ol  powdered  magnesium,  about  21.85 
percent  of  potassium  perchlo  mte,  about  9.94  percent  of 
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polyvinyl  chloride,  and  about  5.96  percent  of  a  polyester  resia 
binder,  such  as  Laminae  41 10,  a  produce  produced  and  mar¬ 
keted  by  American  Cyanamid  Co.  This  composition,  whea 
burned,  provides  a  red  colored  display. 

Another  pyrotechnic  composition  18  is  provided  in  projec¬ 
tile  body  14  adjacent  composition  17.  By  way  of  example, 
composition  18,  when  burned,  will  provide  a  green  colored 
display  and  be  comprised,  by  weight,  of  about  3I.S2  percent 
of  barium  nitrate,  about  30.90  percent  of  powdered  magnesi¬ 
um,  sbout  4.5S  percent  of  powdered  copper,  about  18.18  per¬ 
cent  of  potassium  perchlorate,  about  9.10  percent  of 
perchloropcntacyclodecane.  and  about  5.45  percent  of 
polyester  resin  binder,  such  as  Laminae  4110.  Ignition  com 
position  19  is  provided  adjacent  the  outer  end  of  pyrotechnic 
composition  19.  Ignition  composition  19  is  ignited  by  the 
burning  of  powder  13  and,  in  turn,  ignites  composition  18.  By 
way  of  example,  ignition  composition  19  might  be  comprised, 
by  weight,  of  about  41.66  percent  of  lead  oxide,  about  23.44 
percent  of  silicon,  about  I  1.46  percent  of  manganese  and 
about  23.44  percent  of  a  suitable  binder  solution  A  retaining 
washer  21  is  positioned  adjacent  ignition  composition  19  and 
the  inner  end  of  projectile  body  14  is  crimped,  or  spun  over,  to 
retain  the  pyrotechnic  compositions  within  body  14. 

As  best  shown  in  FIG.  2  of  the  drawing,  projectile  bod  >  14  is 
provided  with  an  undercut  22.  or  reduced  diameter  portion, 
which  is  positioned  near  the  inner  end  of  pyrotechnic  com¬ 
position  18.  When  the  burning  of  composition  18  reaches  un¬ 
dercut  22,  this  reduced  wali  section  burns  away  and  the  trail¬ 
ing  edge  of  projectile  body  14  breaks  away  to  provide  better 
visibility  of  the  display  produced  by  the  burning  of 
pyrotechnic  composition  17. 

In  operation,  assuming  the  signal  flare  is  to  fit  and  be  fired 
by  a  hand-held  weapon,  such  as  a  .38  caliber  pistol,  upon  trig¬ 
gering  the  weapon,  the  firing  pin  will  strike  and  explode 
primer  12  which  will  ignite  powder  13.  The  exploding  of 
p r  .uer  13  will,  in  turn,  ignite  ignition  composition  19  and  the 
explosion  force  from  powder  13  will  eject  and  propel  projec¬ 
tile  body  14  Ignition  composition  19  will  ignite  pyrotechnic 
composition  IS  causing  a  green  colored  display  to  be 
produced  from  the  rear  of  projectile  body  14.  When 
pyrotechnic  composition  18  is  nearly  consumed,  the  burning 
will  be  taking  place  opposite  undercut  22  causing  this  thin- 
walled  section  to  burn  through  and  sever  the  projectile  body 
14.  Pyrotechnic  composition  17  will  be  ignited  from  the  burn¬ 
ing  of  composition  18  arid  will  produce  a  red  colored  dis^  lay. 
As  the  rear  portion  of  projectile  body  !4  will  drop  away,  this 
portion  of  body  14  will  not  be  present  to  act  as  a  shield,  and 
better  visibility  of  the  red  colored  display  will  be  provided. 
About  1.5  grams  each  of  pyrotechnic  composition  17  and  18 
will  produce  about  a  3  second  green  colored  display  followed 
by  about  a  3  second  red  colored  display. 

We  claim; 

1.  A  small  calibcrdual  colored  signal  flare  comprising. 

a  cartridge  case  having  a  closed  end  and  an  open  end, 

a  primer  and  a  charge  of  exr-eiiing  powder  within  said  car¬ 
tridge  case  adjacent  said  closed  end, 

a  single  projectile  body  having  a  closed  end  and  an  opened 
end  with  said  opened  end  extending  inwardly  into  said 
cartridge  case. 

a  firs!  pyrotechnic  composition  in  said  projectile  body  for 
producing  a  first  tracer  color, 

a  second  pyroiechnic  composition  in  raid  projectile  body 
for  producing  a  second  tracer  color,  and 

an  undercut  in  said  single  projectile  body  for  severing  said 
projectile  body  by  the  burning  of  said  first  pyroiechnic 
composition  thereby  enhancing  the  visibility  of  the  burn¬ 
ing  of  said  second  pyrotechnic  composition. 

2.  A  small  caliber  dual  colored  signal  flare  as  set  forth  in 
claim  1  wherein  said  first  pyrotechnic  composition  contains 
barium  nitrate  fnd  upon  burning  of  said  first  pyrotechnic  com¬ 
position  a  green  colored  display  is  provided. 

3.  A  small  caliber  dual  colored  signal  flare  as  set  forth  in 
claim  1  wherein  said  second  pyrotechnic  composition  con- 
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w  '  taini  strontium  nitrate  and  upon  burning  of  aaid  second 
pyrotechnic  composition  a  red  colored  display  it  provided. 

4.  A  amall  calih:r  dual  colored  signal  flare  as  act  forth  in 
claim  I  wherein  said  Tint  pyrotechnic  composition  contains 
barium  nitrate  and  said  second  pyrotechnic  composition  con¬ 
tains  strontium  nitrate  and  upon  ignition  of  aaid  signal  flare  a 
green  colored  display  is  first  produced  followed  by  a  red 

*  colored  display. 

5.  A  small  caliber  dust  colored  signal  flare  as  set  forth  in 
claim  I  wherein  said  first  pyrotechnic  composition  is  com¬ 
prised.  by  weight,  of  about  31.82  percent  of  barium  nitrate, 
about  30.90  percent  of  powdered  magnesium,  about  4.35  per- 


4 

sen.  of  powdered  copper,  about  18.18  percent  of  potassium 
perchlorate,  about  V.IO  percent  of  perchlompcnta- 
cyclodecane,  and  about  3.43  percent  of  a  polyester  resin 
binder. 

5  4.  A  small  caliber  dual  colored  signal  flare  as  set  forth  in 

claim  1  wherein  said  second  pyrotechnic  composition  is  com¬ 
prised,  by  weight,  of  about  37.75  percent  of  strontium  nitrate; 
aboe;  24.50  percent  of  powdered  magnesium,  about  21.85 
percent  of  potassium  perchlorate,  shout  9.94  percent  of 
10  polyvinyl  chloride,  and  about  5.96  percent  of  a  polyester  resin 
binder. 
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ABSTRACT;  A  white  smoke  producing  composition  com¬ 
prised  of  between  8  and  1 2  percent  of  magnesium,  between  30 
and  34  percent  of  magnesium  dioxide,  between  0  manganese  3 
percent  of  zinc  oxide,  between  0  and  4  percent  of  lead  diox¬ 
ide.  between  38  and  45  percent  of  red  phosphorus  and 
between  10  and  1 8  percent  of  a  resinuous  binder. 
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WHITE  SMOKE  COMPOSITION  CONTAINING  RED 
PHOSPHOROUS 

STATEMENT  OF  GOVERNMENT  INTEREST 

The  invention  described  herein  may  be  manufactured  and  3 
used  by  or  for  the  Government  of  the  United  States  of  Amer¬ 
ica  for  governmental  purposes  without  the  payment  of  any 
royalties  thereon  or  therefore. 

BACKGROUND  OF  THE  INVENTION  10 

The  present  invention  relates  to  a  pyrotechnic  composition 
which,  when  burned,  will  produce  a  dense  white  smoke  par¬ 
ticularly  adapted  for  military  purposes,  such  as  signalling  or 
camouflage,  and  more  particularly  the  composition  contains  1 5 
red  phosphorus. 

Chemicals  in  the  category  of  screening  smokes  are  those 
which,  when  dispersed  in  sir.  produce  a  cloud  of  finely  divided 
particles  of  solid,  liquid,  or  both.  These  are  used  to  shield  tac  • 
tical  operations  or  disrupt  the  movements  of  the  enemy.  Out-  20 
standing  examples  of  such  materials  are:  fuel  oil  used  in  "ar¬ 
tificial  fog”  generators,  white  phosphorus,  sulfur  trioxide, 
titanium  tetrachloride,  and  so  called  zinc  chloride  smokes. 
Each  of  the  above-listed  smoke-generating  compositions  is 
characterized  by  certain  advantages  and  disadvantages  in  miii-  25 
tary  operations,  depending  upon  the  importance  of  such  fac¬ 
tors  as  mobility  of  the  smoke  producing  apparatus,  toxicity,  lo¬ 
gistical  considerations,  and  the  total  obscuring  power  of  the 
composition  employed. 

For  military  use,  volatile  hygroscopic  chloride  (HC)  smokes  30 
are  the  most  important,  other  than  oil  mixtures,  which  are  util¬ 
ized  for  large  scale  operations.  The  most  widely  used  KC  types 
of  smokes  are  those  resulting  in  the  production  of  zinc 
chloride  smokes. 

The  original  mixture  employed  to  produce  a  zinc  chloride  3 
smoke  was  the  Berger  mixture,  developed  by  the  French  Army 
during  World  War  I.  The  original  Berger  mixture  consisted  of 
zinc  dust  and  carbon  tetrachloride  with  zinc  oxide  and 
diatomite.  Upon  ignition,  a  vigorous  reaction  takes  place,  ^ 
resulting  in  the  formation  of  zinc  chloride,  which  is  volatilized 
by  the  heat  of  the  reaction  and  solidifies  to  form  smoke.  How¬ 
ever,  since  this  mixture  employed  a  liquid  organic  chloride,  it 
was  difficult  to  transport  and  store.  By  the  beginning  of  World 
War  II,  the  United  States  Government  i'ad  developed  a  mix-  45 
lure  designated  "HC  smoke  mixture"  which  contained  zinc,  a 
perchlorate  a;  an  oxidising  agent,  hexachioroethane  as  the  or¬ 
ganic  chlor>de  compound,  with  a  retarder,  ammonium 
chloride.  Subsequently,  a  mixture  was  found  which  was  better 
in  many  ways  than  the  original:  it  was  a  combination  ot  hex-  30 
achloroethaiic,  aluminum  and  zinc  oxide.  This  mixture 
required  no  stabilizer  against  moisture  absorption,  and  chang¬ 
ing  the  percentage  of  aluminum  varied  the  burning  time,  as 
desired.  However,  these  compositions  are  corrosive  and  will 
interfere  with  firing  mechanisms,  thereby  materially  limiting  55 
the  storage  life  of  the  imoke-generating  composition 

SUMMARY  OF  THE  INVENTION 

The  present  invention  relates  to  a  smoke-producing  com¬ 
position  which  can  be  made  into  smoke  candles  and  more  par-  u 
ticularl)  to  a  pyrotechnic  composition  for  making  smoke  can¬ 
dles  by  a  tamp-cast  methoa.  The  composition  is  comprised  of 
a  fuel,  such  as  magnesium,  red  phosphorus,  oxidizing  materi¬ 
als,  and  from  about  12  to  14  percent  of  a  resinous  binder  such 
as  epoxy  or  an  epoxy-polyglycol  syjtem. 

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

The  present  invention  relates  to  a  pyrotechnic  composition 
for  producing  candles  which,  when  burned,  produce  a  dense  70 
white  smoke,  and  the  composition  is  suitable  for  making 
smoke  candles  by  a  Ump-cai*  method,  as  opposed  to  a  pressed 
method  which  has  heretofore  been  used  to  make  all  red 
phosphorus  smoke  candles  used  by  the  various  military  de¬ 
partments.  Magnesium  is  uted  as  a  fuel  and  the  composition  75 


contains  from  about  38  to  45  percent  of  red  phosphorus. 
While  it  is  desirable  to  get  as  muen  red  phosphorus  as  possible 
into  a  smoke  candle,  presently  there  is  avsilable  in  the  United 
States  only  one  form  of  red  phosphorus  and  this  is  a  very  finely 
5  ground  material,  that  is,  it  has  s  very  small  average  particle 
size.  Accordingly,  available  red  phosphorus  has  s  high  surface 
area  per  weight  of  material  anti  a  large  amount  of  binder  is 
normally  needed  to  wet  the  red  phosphorus.  If  smoke  candles 
are  to  be  made  by  a  pressed  method,  as  little  as  3  or  4  percent 
10  of  binder  might  be  employed.  On  the  other  hand,  if  candles 
arc  to  be  made  by  a  pure  cast  method,  it  is  necessary,  because 
of  the  fine  red  phosphorus  available,  to  go  to  a  very  high  per¬ 
centage  of  binder,  such  as  between  25  and  30  percent.  Such  a 
high  percentage  of  binder  however,  reduces  the  amount  of  red 
* 3  phosphorus  in  the  system  and  is  undesirable.  In  the  present  in¬ 
vention,  a  lamp-cast  method  is  employed  in  making  smoke 
candles  and  the  resinous  binder  is  in  the  range  of  from  10  to 
18  percent. 

The  following  examples  are  provided  in  order  to  illustrate 
U  the  present  invention. 

EXAMPLE  I 


percent 

(By  W»ehl> 

Magneuum  (granulation  W )  i  I 

Manganese  dioiide  34 

Zinc  Oxide  3 

*ed  photphonu  J* 

Polyglycol  Retin  (QX-3112)  1.6ft 

Eponv  Retin  (D  E.  R  7321  332 


35  The  magnesium  particles  were  of  granulation  12.  as  defined 
in  Mil-Spec  IAN-M-382,  entitled,  “Magnesium  Powder  For 
Use  In  Ammunition."  The  polyglycol  and  epoxy  resins  were 
obtained  from  The  Dow  Chemical  Company,  Midland, 
Michigan.  The  epoxy  resin  used  is  marketed  by  The  Dow 
40  Chemical  Company  under  the  trademark  D.  E.  R.  732  and  is  a 
flexible  epoxy  resin.  The  polyglycol  resin  is  a  perchlorate- 
modified  amine-terminaled  long  chain  polyglycol  and  The 
Dow  Chemical  Company  designates  the  resin  as  OX-3812. 
This  polyglycol  resin  is  an  amber  liquid  having  a  specific  gravi- 
45  ,y  ofl  ,05  tl  25“  C.  and  has  the  following  analysis: 


PERCENT 
(by  Weight  i 

Carbon 

19  10 

Hydrogen 

10.20 

Otygen 

ift.03 

Chlorine 

1  36 

Nitrogen 

1  29 

After  the  ingredients  were  mixed  and  blended  the  composi¬ 
tion  was  pouted  and  tamped  to  form  a  smoke  candle  about 
1.76  inches  in  diameter  and  about  2.75  inches  long.  The 
60  smoke  candle  weighed  190  grams  and  had  a  density  of  1.74 
g./cms.  After  curing,  the  smoke  cendle  wss  ignited  and  burned 
for  1 80  seconds.  A  dense,  white  smoke  was  produced. 

EXAMPLE  II 


bexcemt 

I  By  Wtifhl) 

Magneuum  (granulation  12)  It 

Manganic**  dmudr  30 

Zinc  tunic  3 

Lead  ditutdc  4 

Rtd  phi'Rphoru*  Jft 

Polyglycol  rttm  (OX  •  'M2i  ft  6U 

fcpoay  rekin  (  D  t  R  7)21  5  22 


3,607,472 


3  4 


The  addition  of  lead  dioxide  provides  an  increase  in  the 
burning  rate  of  the  composition.  As  spontaneous  ignition  can 
occur  when  mixing  lead  dioxide  with  red  phosphorus,  special 
precaution  must  be  taken  when  mixing  these  two  ingredients. 
The  red  phosphorus  was  first  mixed  with  the  binder  and 
thoroughly  wetted  before  the  lead  dioxide  and  other  in¬ 
gredients  were  added.  Also  the  percentage  of  lead  dioxide 
must  be  kept  low. 

After  the  ingredients  were  mixed,  the  composition  was 
poured  and  tamped  to  form  a  smoke  candle  about  1 .76  inches 
in  diameter  and  about  2.81  inches  long.  The  smoke  candle 
weighed  190  grams  and  had  a  density  of  1 .72  grams/cm3.  After 
curing,  the  smoke  candle  was  ignited  and  burned  for  1 85 
seconds.  A  dense,  white  smoke  was  produced. 

EXAMPLE  III 


PERCENT 
(By  Weight) 


Magnetiuro  (granulation  1 2 )  10 

Manganese  dtondc  14 

Red  phusphorui  42 

falygtycol  retin  (QX-38  I  2 )  8  68 

Epoay  Renn  (D  F.  R  72  2)  3  32 


The  ingredients  were  blended  as  in 

EXAMPLE  1  and  then 

poured  and  tamped  to  form  a  smoke  candle  about  1 .76  inches 
in  diameter  and  about  2.38  inches  long.  The  smoke  candle 
weighed  195  grams  and  had  a  density  of  2.03  grams/cm3.  After 
curing,  the  smoke  candle  was  ignited  and  burned  for  250 
seconds.  A  dense,  white  smoke  was  produced. 

EXAMPLE  IV 

PERCENT 
(By  Weigh!) 

Magncaium  (granulation  12) 

10 

Manganese  dioaide 

30 

Lead  dioikde 

4 

Rad  photphoru* 

42 

Polyglycol  rcain  (OX- 38  1  2  > 

8.68 

bpoay  ream  (D  E  4  732 » 

5  32 

The  ingredients  were  mixed  as  in  example  II  and  then 
poured  and  tamped  to  form  a  smoke  candle  about  1 .76  inches 
in  diameter  and  about  2. 25  inches  long.  The  smoke  candle 


weighed  1 82  grams  and  had  a  density  of  2.02  grams/cm3.  After 
cunr.g,  the  smoke  candle  was  ignited  and  burned  for  223 
seconds.  A  dense,  white  smoke  wu  produced. 

5  EXAMPLE  V 


PERCENT 
(!3y  Weight) 

Magntii'jm  (granulation  12) 

12 

Manganese  dioaide 

30 

Lead  dioaide 

4 

Red  phoiphorui 

40 

E|M»*y  ream 

V.52 

Curing  agent 

4  41 

The  epoxy  resin  used  was  a  general  purpose  liquid  resin  and 
Wv.t  obtained  from  The  Dow  Chemical  Company,  Midland, 
2Q  Michigan,  under  the  trade  name  D.  E.  R.  321.  The  curing 
agent  ,  also  obtained  from  The  Dow  Chemical  Company 
and  wu»  a  low-viscosity  aliphatic  diamine  which  is  sold  under 
the  trade  name  D.  E.  H.  31.  The  ingredients  were  blended  as 
in  example  f  and  then  tamped  to  form  a  smoke  candle  about 
20  inches  in  diameter  and  about  17.5  inches  long.  The  smoke 
“  candle  weighed  147,550  grams  and  had  a  density  of  1.92 
grams/cm3.  After  curing,  the  smoke  candle  was  ignited  and 
burned  for  1 20  seconds.  In  order  to  facilitate  the  rapid  burn¬ 
ing  of  the  candle,  19  holes  each  about  I  V4  inches  in  diameter 
were  made  in  the  candle.  Upon  burning,  a  dense,  white  smoke 
30  was  produced. 

I  claim: 

1  A  white  smoke-generating  composition  comprised,  by 
weight,  of 

between  8  and  1 2  percent  of  magnesium, 

35  between  30  and  34  percent  of  manganese  dioxide, 
between  0  and  3  percent  of  zinc  oxide, 
between  0  and  4  percent  of  lead  dioxide, 
between  38  and  45  percent  of  red  phosphorus,  and 
between  10  and  18  percent  of  a  resinous  binder. 

40  2.  A  white  smoke-generating  composition  as  set  forth  in 

claim  1  wherein  said  resinous  binder  is  selected  from  the 
group  consisting  of  epoxy  resin  and  epoxy-polyglycol  resin. 

3.  A  white  smoke-generating  composition  as  set  forth  in 
claim  1  wherein  said  resinous  binder  is  epoxy  resin. 

45  4.  A  white  smoke-generating  composition  as  set  forth  in 

claim  I  wherein  said  resinous  binder  is  epoxy-polyglycol  resin. 

5.  A  white  smoke-generating  composition  as  set  forth  in 
claim  4  wherein  said  resinous  binder  is  comprised,  by  weight, 
of  about  62  percent  of  polyglycol  resin  and  about  38  percent 
of  epoxy  resin. 
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ABSTRACT:  A  cartridge  ease  plug  for  semifixed  gun  ammuni¬ 
tion  having  a  skirt  portion  adaptable  for  fining  into  a  mouth  of 
a  cartridge  case  and  having  a  tapered  crown  portion  adjacent 
to  laid  tkirt  portion,  taid  plug  being  made  of  a  rigid  polyu¬ 
rethane  foam  having  a  density  range  of  between  12  and  14.5 
pound*  per  cubic  foot  after  molding. 
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CARTB1DGECASE  PLUG  FOR  SEMIFIXED  GUN 
AMMUNITION 

STATEMENT  OF  GOVERNMENT  INTEREST  S 

The  invention  described  herein  may  be  manufactured  and 
itaed  by  or  for  the  Government  of  the  United  Sutct  of  Amer¬ 
ica  for  governmental  purposes  without  the  payment  ol  any 
royalties  thereon  or  therefor.  ^  Q 

BACKGROUND  OF  THE  INVENTION 

Semifixed  gun  ammunition  cartridges  are  widely  used  by  the 
military  department  The  U  S.  Navy,  for  example,  uses  gun 
ammunition  cartridges  for  Its  5-,  A.,  and  8-inch  guns.  These  IS 
semifixed  gun  ammunition  cartn  Jges  arc  comprised  of  a  car¬ 
tridge  case,  a  primer,  a  charge  of  propellant,  and  a  plug  for 
retaining  the  p.opcllant  within  the  cartridge  case  The  projec¬ 
tile  is  not  attached  to  the  cartridge  case  and  is  loaded 
separately  into  a  gun  chamber.  20 

Heretofore,  the  majority  of  cartridge  case  plugs  have  been 
made  of  cork  which  h.  an  imported  material  and  excessively 
expensive.  Additionally,  cork  is  dimensionally  unstable  and 
frequently  fails  to  maintain  case  closure  during  handling  and 
gun  loading.  As  these  cartridge  case  plugs  break  up  when  a  25 
gun  is  fired,  it  is  most  important  that  the  pieces  be  sufficiently 
small  so  as  not  to  cause  a  safety  harard  to  personnel  By  way  of 
example,  a  cork  plug  for  a  5inch/38  gun  should  disintegrate  so 
that  no  fragment  will  exceed  a  weight  of  one-half  ounce. 
Frequently,  however,  cork  pieces  are  observed  which  exceed  i0 
this  weight  and  consequently  are  a  hazard  to  shipboard  per¬ 
sonnel. 

In  additior.  to  the  disintegration  requirement,  a  plug  must  be 
able  to  withstand  and  absorb  extreme  forces  of  shock  when 
the  cartridge  case  and  accompanying  projectile  are  rammed 
into  a  gun  chamber.  These  plugs  must  perform  a  buffering  ac¬ 
tion  so  that  the  cartridge  cases  will  not  be  deformed,  as  any 
deformation  could  prevent  proper  chambering  of  the  car¬ 
tridge  case  in  the  gun  chamber. 

40 

SUMMARY  OF  THE  INVENTION 

The  present  invention  relates  tc  a  cartridge  case  plug  which 
is  made  from  polyurethane  foam  which  has  a  critical  density  of 
between  12  and  14.5  pounds  per  cubic  foot.  I'h:-  density  is  45 
critical  in  order  to  assure  satisfactory  fragmentation  of  the 
plug  when  the  ammunition  is  fired,  and  yet  be  able  to 
withstand  loading  and  ramming  into  a  gun  chamber. 

The  plug  is  cylindrical  in  shape  and  has  a  sk  irt  portion  which 
is  adaptable  to  be  secured  in  a  cartridge  case.  A  forward  50 
crown  portion  is  tapered  to  facilitate  loading  of  the  cartridge 
case  into  the  gun  chamber. 

BRIEF  DESCRIPTION  OF  THE  DRAWING 

FIG  I  is  a  front  view  showing  a  preferred  embodiment  of  a  55 
cartridge  case  plug; 

FIG.  2  is  a  side  view  of  the  cartridge  case  plug  showr  in  HG 

I  of  the  drawing,  and 

FIG.  3  is  a  sectional  view  of  a  cartridge  case  showin  ;  a  plug  ,  „ 
closing  one  end  of  the  case.  J 

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

Referring  to  the  drawing,  there  ts  shown  a  cartridge  cas: 
plug  11  having  a  skirt  portion  12  which  fits  with  a  cartridge  65 
cate  13  and  a  crown  portion  14.  Skirt  portion  12  has  a  tapered 
section  IS  which  facilitates  the  ennping  of  cartridge  case  13 
around  plug  1 1  Crown  14  has  a  tapered  section  16  which  ter¬ 
minates  with  a  bevel  17  to  facilitate  the  loading  of  the  car¬ 
tridge  case  assembly  into  the  chamber  of  a  gun .  70 

Cartridge  case  plug  1 1  is  composed  of  a  polyester  based  cai  - 
bon  dioxide  expanded  type  of  rigid  polyurethane  foam  with  a 
density  between  12  and  14  5  pounds  per  cubic  font  The 


2 

material  and  density  is  critical  in  order  to  meet  the  military 
requirement  that  for  a  cartridge  case  plug  used  in  a  5inches/3R 
gun,  no  fragment  of  the  plug  should  exceed  one-half  ounce 
( 14.  IR  gm  ).  The  material  and  density  is  also  critical  in  order 
that  the  molded  plug  be  capable  of  withstanding  hoisting  and 
lamming  of  the  cartridge  assembly  into  the  chamber  of  the 
gun.  The  rammer  strikes  the  base  of  the  cartridge  assemhly 
and  pushes  it  and  the  projectile  into  the  gun  chamber  Plug  II 
must  act  as  a  bulTet  between  the  cartridge  case  and  the  projec¬ 
tile.  1  he  shock  on  the  plug  is  greatest  when  sealing  of  the  car¬ 
tridge  in  the  gun  chamber  occurs  and  might  he  as  high  n 
50,000  g's 

Referring  now  to  HO.  3  of  the  drawing,  there  is  shown  a 
cartridge  case  21  having  inside  a  propellant  charge  22  nnd  a 
primer  23.  Cartridge  case  21  is  closed  by  a  sheet  24  of 
nitrocellulose,  spacer  25,  and  plug  II.  By  vay  of  example, 
spacer  25  might  be  made  of  cardboard  or  chipboard  Car¬ 
tridge  case  21  i-.  crimped  onto  tapered  section  IS  <-f  skin  pnr 
lion  1 2  thereby  firmly  attaching  plug  1 3  to  cartridge  case  21 

In  addition  to  the  selection  of  the  materia!  for  plug  1 1  being 
critical  with  respect  to  fragmentation  and  severe  shock,  there 
ate  other  requirements  that  must  t>c  met.  l  or  example,  the 
material  should  not  be  adversely  affected  by  alcohol-ether 
vapor.  The  common  propellants  used  in  semifixed  gun  ammu¬ 
nition  arc  processed  using  a  mixture  of  alcohol  and  ether  as 
process  solvents  After  extrusion  or  forming,  some  alcohol  and 
ether  remain  us  residual  constituents,  which  generally 
evaoorate  out.  Since  an  assembled  cartridge  represents  a 
closed  situation,  these  sapors  should  r.ot  have  a  deleterious  af¬ 
fect  on  plug  II, 

A  test  was  conduced  ai  the  Naval  Ammunition  Depot, 
Crane,  Ind.,  to  determflft  the  affect  of  alcohoi-clher  vapors  on 
plugs  1 1  which  were  made  of  polyurethane  foam  having  ;i  den¬ 
sity  of  between  12  and  14. !i  pounds  per  cubic  foot.  The  test 
was  set  up  hy  placing  equal  volumes  of  ethanol  and  diethyl 
ether  in  a  carrier  of  uihulyl  phthalate  (inert,  very  low  vapor 
pressure  solvent).  The  solution  consisted  of  six  parts  alcohol, 
six  parts  ether,  and  100  parts  dibutyl  phthalate.  The  solution 
was  placed  in  a  sealed  container  in  which  a  plug  was  supported 
in  n  stand  such  that  nr.  contact  was  made  with  the  liquid.  After 
37  days,  the  plug  was  removed  from  the  scaled  container  and 
any  dimensions  and  weight  changes  in  the  plug  were  con¬ 
sidered  insignificant  w  ith  regard  to  suitability  of  the  material. 

It  is  a  requirement  that  when  fired  as  a  component  of  a  ser¬ 
vice  round,  plug  11  must  disintegrate  into  small  fragments. 

I  or  a  5inch/3S  plug,  the  iargest  fragment  may  not  exceed  one- 
half  ounce  ( 14.1  R  gm.)  Ten  rounds  were  fired  and  the  laigcst 
fragment  from  each  was  recovered  and  weighed.  The  largest 
fragments  range  from  0.5030  grams  to  3.0900  grams  The  lar¬ 
gest  fragment  recovered  from  the  10  .’ounds  was  3.0900 
grams,  w  hich  is  only  about  22  percent  of  the  allowed  value  of 
14.18  grams. 

It  can  thus  be  seen  that  the  present  invention  provides  an 
improved  plug  for  a  cartridge  case  which  is  economical  to 
make,  and  is  strong  and  steady,  yet  will  disintegrate  into  very 
small  fragments  upon  firing  the  round  to  which  the  plug  is  at¬ 
tached. 

I  claim: 

1  A  cartridge  case  plug  for  semifixed  gun  ammunition  com¬ 
prising, 

a  cjlmdrical  body  having  a  skirt  portion  adaptable  for  fitting 
into  a  cartridge  case  and  having  a  tapered  crown  portica 
exlendmg  forward  of  said  skirt  portion,  said  plug  being 
made  of  a  rigid  polyurethane  foam  material  having  a  den¬ 
sity  of  between  12  and  14.5  pounds  per  cubic  foot 
whereby  said  plug  disintegrates  into  very  small  fragments 
of  firing  said  ammunition. 

2.  A  cartridge  case  piugfor  semifixed  gun  ammunition  asset 
forth  in  claim  I  wherein  said  foam  material  is  a  polyester 
based  carbon  dioxide  expanded  type  of  rigid  polyurethane 
foam  having  a  density  ol  between  12  and  14.5  pounds  pet 
cubic  foot. 
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ABSTRACT:  A  photoflash  cartridge  having  Tint  and  second 
inner  containers  coupled  together  and  slidably  positioned 
within  a  cartridge  case,  said  first  inner  container  containing  a 
key  flash  composition  which  is  first  ignited  end  utilized  as  a 
signal  for  opening  a  camera  shutter  and  said  second  inner  con¬ 
tainer  having  a  charge  of  photoflash  composition  which  is  ig¬ 
nited  after  said  key  flash  composition  is  ignited  to  provide  illu¬ 
mination  for  night  aerial  photography. 
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PHOTOFLASH  CARTRIDGE  HAVING  DUAL  FLASHES 

The  invention  daacribed  herein  may  be  manufactured  and 
UMd  by  or  for  the  Government  of  the  United  Statta  of  Amer¬ 
ica  for  governmental  purposes  without  the  payment  of  any 
royalties  thereon  or  therefor. 

CROSS-REFERENCES  TO  RELATED  APPLICATIONS 

Application  of  Bitty  R.  Blue,  Clarence  W.  Gilliam,  and  John 
E.  Laawell,  entitled,  PHOTOFLASH  CARTRIDGE.  Ser  No. 
390,266,  filed  Aug.  13,  1964,  which  ieeued  Oct.  21,  1969,  a* 
U  S.  Pat.  No.  3,473,472 

BACKGROUND  OF  THE  INVENTION 

-* 

The  preient  invention  relates  to  a  photoflaiVi  cartridge  for 
providing  illumination  in  support  of  night  aerial  photography 
and  more  particularly  to  a  photoflaah  cartridge  having  an  aux¬ 
iliary  flash  composition  which  ignites  prior  to  a  main  flash  to 
operate  as  a  detectable  signal  for  opening  a  camera  shutter. 

Prior  to  the  invention  disclosed  in  the  above-mentioned  ap¬ 
plication  for  a  “Photoflash  Cartridge,"  most  photoflash 
devices  provided  high-intensity  flash,  however,  the  flash  dura¬ 
tion  was  relatively  long  which  affected  the  quality  of  a  picture 
being  taken.  In  the  invention  disclosed  in  the  referenced  appli¬ 
cation,  an  explosive  mixture  is  provided  within  the  flash  com¬ 
position  and  upon  ignition,  the  explosive  mixture  causes  the 
surrounding  flash  composition  to  be  rapidly  ignited.  The  first 
4.3  milliseconds  of  light  energy  is  used  only  for  opening  a 
camera  shutter  and  this  period  includes  the  peak  intensity, 
thus  losing  this  light  energy  for  film  exposure. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  has  first  and  second  containers  cou¬ 
pled  together  and  slidably  contained  in  a  cartridge  case.  One 
container  has  a  key  flash  composition  and  the  second  con¬ 
tainer  carries  the  main  flash  composition.  The  cartridge  case 
contains  an  electric  primer  and  a  propellant  charge  and,  upon 
ignition  of  the  primer,  the  propellant  charge  expels  the  first 
and  second  containers  from  the  cartridge  case  and  ignites  an 
ejection  delay  fuze  of  1 -second  duration.  The  ejection  delay 
fuze  allows  the  two  containers  to  travel  a  safe  distance  from 
the  aircraft  before  the  key  flash  composition  is  ignited.  The 
ejection-delay  fuze  ignites  another  fuze  which  transfers  igni¬ 
tion  to  the  key  flash  composition  and,  upon  ignition,  the  key 
flash  composition  produces  a  low-intensity  flash  of  sho, ,  dura¬ 
tion  which  is  utilized  to  open  a  camera  shutter.  After  the 
camera  shutter  is  opened,  the  main  flash  composition  is  ig¬ 
nited  to  illuminate  a  target. 

BRIEF  DESCRIPTION  OF  THE  DRAWING 

FIG.  1  is  an  end  view  of  a  preferred  embodiment  of  the 
present  invention, 

FIG.  2  is  a  sectional  view  taken  on  line  2-2  of  FIG.  I , 

FiG.  3  is  a  perspective  view  of  a  shunting  clip;  and 

FIG.  4  is  a  perspective  view  of  a  primer  shield. 

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

Referring  now  to  the  drawing  which  shows  a  preferred  em¬ 
bodiment  of  the  present  invention,  a  cartridge  case  1 1  is  pro¬ 
vided  that  is  adaptable  for  fittinf  into  a  military-type  ejector. 
Cartridge  case  11  is  substantially  closed  on  one  end  which  is 
provided  with  a  threaded  hole  so  that  ar  electric  primer  12 
can  be  threadedly  connected  therein.  The  opposite  end  of  car¬ 
tridge  case  1 1  is  open.  The  closed  end  of  cartridge  case  1 1  is 
provided  with  a  counterborc  that  is  filled  with  an  expelling 
charge  13,  such  as  black  powder.  Expelling  charge  13  is  ad¬ 
jacent  primer  12  and  is  retained  in  position  by  meant  of  a 
primer  shield  14.  As  shown  in  FIG  4  of  the  drawing,  primer 
shield  14  is  provided  with  a  plurality  of  small  holes  15  that, 
upon  ignition  of  the  black  powder,  permits  a  flame  to  pass 
through  the  primer  shield  to  ignite  a  delay  composition  16  that 
is  compressed  into  a  delay  holder  17 


2 

By  way  of  example,  the  delay  composition  might  be  com¬ 
prised  of  about  82.2  percent,  by  weixht,  of  barium  chromate, 
about  7  K  percent,  by  weight,  M  boron,  and  about  10  percent, 
by  wei  *t,  of  diatomaceous  earth  (99  percent  SiOt).  By  filling 
5  a  14-inch  diameter  bore  with  about  a  I -inch  length  of  the 
foregoing  described  delay  composition,  a  delay  of  approxi¬ 
mately  I  second  is  achieved.  By  increasing  the  percent  of  ban. 
um  chromate  and  reducing  the  percent  of  boron,  the  delay 
period  can  be  increased.  An  ignition  mixture  18  is  pressed  on 
0  each  end  of  delay  composition  16  and,  by  way  of  example,  ig¬ 
nition  mixture  18  might  be  comprised  of  about  90  percent,  by 
weight,  of  barium  chromate  and  about  10  percent,  by  weight, 
of  boron. 

I  j  A  key  flash  housing  19  is  provided  with  a  reduced-diameter 
portion  and  charge  case  21  surrounds  housing  19  to  provide  a 
cavity  which  contains  a  key  flash  compoaition  22.  By  way  of 
example,  key  flash  composition  might  be  comprised,  by 
weight,  of  40  percent  aluminum  powder  (average  particle  size 
20  shout  16.3  microns),  30  percent  potassium  perchlorate 
(average  particle  size  about  8,5  microns)  and  30  percent 
gi  ululated  barium  nitrate).  A  fuze  23  which,  by  way  of  exam¬ 
ple,  might  be  of  lead  azide  core  material  in  a  lead  sheath,  and 
manufactured  by  E.  I.  Du  Pont  de  Nemours  A  Co.,  Inc  , 
23  Wilmington,  Delaware,  under  the  trade  name  Pyroco'c,  ■'  in¬ 
serted  in  a  hole  in  housing  19  to  ignite  key  flash  committor 
22.  Fuze  23  is  ignited  from  the  heat  and  flame  !■■  te Sir- 
composition  16. 

Another  fuze  24  and  a  delay  detonator  25  are  provided  in  a 
3°  bore  26  in  housing  19.  By  way  of  example,  fuze  24  might  be 
similar  to  fuze  23  and  delay  detonator  25  might  consist  of  a 
delay  composition,  such  as  a  90  percent  barium  chromate  and 
a  10  percent  boron  composition,  which  is  pressed  on  an  explo¬ 
sive  material.  Fuze  24  is  ignited  from  the  heat  and  flame  of  key 
35  flash  compoaition  22  and,  in  order  to  facilitate  ignition,  a 
transfer  ignition  composition  20  is  provided  and,  by  way  of  ex¬ 
ample,  might  be  A1A  composition,  (By  weight,  65  percent 
zironcium  powder,  25  percent  Iron  oxide.  Ferric  (Fe,0j)  and 
40  10  percent  diatomaceous  earth),  as  defined  in  Military 
Specification  MII.-P-22264.  The  A1A  composition  20  can  be 
attached  to  the  forward  end  of  housing  19  by  making  a  slurry 
comprised,  by  weight,  of  four  parts  A1A  composition  and  one- 
part  of  nitrocellulose  camphor  acetone  solution. 

43  A  pellet  tube  27,  containing  a  plurality  of  explosive  pellets 
28.  is  provided  with  a  threaded  end,  and  coupling  29 
threadedly  connects  pellet  tube  27  and  housing  19  together. 
By  way  of  example,  explosive  pellets  28  might  be  RDX  Com¬ 
position  CH-6,  which  is  described  in  Military  Specification 
50  M1L-R-2I723.  RDX  Composition  CH-6  is  a  homogeneous 
explosive  mixture  of  about  97. 5  percent  RDX  (Type  B,  Class 
A,  as  outlined  in  MIL— 3980,  about  1.5  percent  calcium 
stearate,  about  0.5  percent  graphite,  and  about  0.5  percent 
polyisobutylene.  A  pellet  tube  cap  31  is  provided  to  close  the 
55  outer  end  of  pellet  tube  27. 

A  photoflash  composition  32  is  contained  within  charge 
case  33  and,  by  way  of  example,  might  be  comprised  of  about 
60  percent  potassium  perchlorate  and  about  40  percent 
atomized  aluminum  powder.  A  tlosing  disc  34  is  provided  to 
6(3  close  the  end  of  charge  case  33  which  is  then  crimped  or  spun- 
over  at  its  outer  end,  and  likewise,  cap  35  is  provided  to  close 
the  outer  end  of  cartridge  case  II.  Gas  checks  36  and  37  are 
provided  in  the  forward  end  of  cartridge  case  11.  A  shunting 
^  clip  38  >s  removable  attached  to  cartridge  case  11  and  engages 
and  shorts  primer  12  to  prevent  accidental  ignition  of  primer 
12 

OPERATION 

70  In  operation,  shunting  clip  38  is  retained  in  the  position 
shown  in  FIGS.  1  and  2  of  the  drawing  until  just  prior  to  plac¬ 
ing  cartridge  case  11  in  an  ejector,  at  which  umc  clip  38  is 
removed  Upon  the  application  of  an  electric  current  to 
primer  12,  primer  12  will  ignite  and,  in  turn,  ignite  expelling 
25  chr.rgc  13  which  will  expel  charge  casex  21  a.id  33  out  of  the 
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outer  end  of  cartridge  cm  II  ^spelling  chstge  13  ignites  I  A  photoflush  cartridge  comprising: 
election  delay  composition  14  which,  in  turn  ignites  key  flush  ■  cartridge  cate  having  a  tinted  end  and  an  open  end. 

competition  22  through  hue  23.  The  ejection -delay  vompoai-  an  capellini  powder  charge  within  taid  cartridge  case  ad- 

tion  14  allows  charge  caaea  21  and  33,  which  are  coupled  jocent  said  closed  end, 

together,  to  travel  a  taft  distance  from  the  aitcraft  from  which  5  a  first  container  of  photoflaah  composition  within  Mid  car- 
launch  take*  place  before  ignition  of  key  flash  composition  22.  tridge  cate. 

Ipdtion  of  key  flash  composition  22  causes  case  21  to  burst,  first  fuse  meant  including  a  delay  element  for  igniting  the 
and  a  low-intensity  flash  of  a  few  milliseconds  duration  is  photoflaah  composition  in  said  first  container  front  the 

produced.  This  low-intensity  flash  is  observed  by  a  flash  detec-  heat  and  flame  produced  by  the  combustion  of  said  ex- 

tot  in  the  camera  system  and  initiates  mechanical  action  to  10  pelting  powder, 

open  a  camera  shutter.  a  second  container  of  photoflaah  composition  within  uid 

The  heat  and  flame  produced  by  key  flash  composition  22  cartridge  case,  said  second  container  being  coupled  to 

ignites,  in  order,  transfer  ignition  composition  20  and  fuse  24.  said  first  container,  and 

Fuse  24,  in  turn,  ignites  delay  detonator  2S  which  causes  cs-  second  fuse  means  including  a  delay  element  for  igniting  the 
plosive  pellets  20  to  be  detonated.  Delay  detonator  23  fUnc-  *  *  photoflash  composition  in  said  second  container  from  the 

tions  to  delay  the  detonation  of  esplosive  pellets  21  until  the  I**!  and  flame  produced  by  the  combustion  of  Mid 

camera  shutter  is  fttlly  open.  The  esplosion  of  pellets  21  photoflash  composition  in  stid  first  container, 

detonates  photoflash  composition  32  to  provide  a  high-irten-  I  A  photoflash  cartridge  as  set  forth  in  claim  1  wherein  an 
sity  flash  of  short  duration.  electric  primer  is  threadedly  attached  in  said  closed  end  of 

It  can  thus  be  seen  that  the  present  invention  provides  an  **'d  cartridge  case, 

improved  photoflash  cartridge  which  provides  a  flrit  flash  3.  A  photoflash  cartridge  as  set  forth  in  claim  1  wherein  Mid 
which  can  be  utilised  for  opening  a  camera  shutter  and  a  photoflash  composition  in  said  first  container  is  comprised  of 

second  flash  of  high  intensity  and  short  duration.  ■*»“»  40  Perc<!nt  Momiied  aluminum  powder,  about  30  per- 

Obviously  many  modifications  and  variations  of  the  present  cem  potassium  perchlorate,  and  about  30  percent  barium 

invention  are  possible  in  the  light  of  the  above  teachings.  It  it  ^  nitrate,  and  wherein  Mid  photoflash  composition  n  sau! 
therefore  to  be  understood,  that  within  the  scope  of  the  up-  •econd  container  is  comprised  of  about  40  percent  potassium 

pended  claims,  the  invention  may  be  practiced  otherwise  than  perchlorate  and  about  40  percent  atomised  aluminum 

as  specifically  described.  powder. 

I  claim: 
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vii> :  R  ACT:  A  pyrotechnic  signal  having  a  housing 
n;  i’ir. ..  .ill m(il\  of  pvtotechnic  niatriai  ini'  a  punier  lor 
'j  ■■  ■  v  ■'aii!  '  .'cl mi-,  maieral.  i  manually  u  United  striker 
.iwmiiy  sndnhlv  attached  o  said  housing  having  a  firing  pm 
or.  'he  inner  .  •!  tl.<  reot  ,.  1  a  protective  cap  ihreadt.dly 
aU.nhcd  to  said  huuMiig  ami  having  a  safety  clip  attached 
thereto  and  engaging  said  striker  assembly  lor  preventing 
aes  Mental  igint-.on  of  said  primei . 
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SIGNALING  DEVICE  HAVING  MANUAL  FIRING  MEANS 
STATEMENT  Oh  GOVERNMENT  INTEREST 

I'he  invention  described  herein  may  be  manufactured  and 
used  by  or  for  the  Government  of  the  United  States  of 
America  for  governmental  purposes  without  the  payment  of 
any  royalties  thereon  or  therefor. 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  pyrotechnic  device  and 
more  particularly  to  an  improved  device  for  igniting  a 
pyrotechnic  device,  such  as  a  hand-held  flare. 

Various  types  of  hand-held  pyrotechnic  devices  are  used  by 
the  military  departments  primarily  for  signaling  purposes.  In 
one  type  of  Navy  flare,  which  is  sometimes  referred  to  as  a 
Railroad  Warning  flare,  ignition  is  made  by  a  friction  igniter. 
One  end  of  the  flare  is  closed  by  a  cover  which  has  an  exterior 
coating  of  the  same  abrasive  material  found  on  the  side  of  a 
safety-match  box.  Beneath  the  cover  is  a  small  cotton  wad  that 
protects  the  friction  igniter  which  is  impregnated  in  a  cloth 
substance  covering  the  pyrotechnic  composition.  This  friction 
igniter  is  the  same  material  as  is  used  in  the  head  of  a  safety 
match  The  signal  is  ignited  by  scraping  the  inverted  cover 
across  the  friction  igniter. 

In  another  type  of  friction  ignition  device,  a  pull  wire  is 
provided  to  ignite  a  primer  A  sharp,  quick  pull  on  a  ring 
moves  a  friction  wire  through  igniter  material  and  causes 
ignition  thereof,  and  this  igniter  material,  in  tum,  ignites  either 
a  smoke  mixture,  for  day  use.  or  a  pyrotechnic  candle,  lor 
night  use 

While  the  above-described  hand-held  ignition  devices  are 
still  being  used  by  the  military  departments,  reliability  is  not  as 
good  as  desired  and  also  ignition  of  these  devices  normally 
require  the  use  of  both  hands.  Accordingly,  in  the  event  a 
person  might  be  in  the  water  and  holding  onto  a  raft,  or  in  the 
event  a  person  might  be  injured,  ignition  devices  which 
require  the  use  of  both  hands  are  undesirable, 

A  third,  and  more  sophisticated  triggering  device,  utilizes  a 
spring  actuated  striker  assembly.  One  such  device  is  shown  in 
U  S  Pat.  No  .1,167,050,  which  issued  Jan.  26,  1965,  to  Glenn 
C.  Johnson.  In  this  patented  device,  a  striker  assembly  is 
maintained  in  a  cocked  position  by  a  cover  that  is  slidably 
attached  to  the  container.  The  cover  can  be  removed  by 
pushing  sideways,  and  as  the  cover  becomes  disengaged,  the 
striker  assembly  is  actuated  to  ignite  a  primer  which,  in  turn, 
ignites  the  signal  producing  composition.  This  device  is 
constructed  so  that  it  can  be  operated  by  using  only  one  hand. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  provides  a  container  having  a  smokc- 
producing  composition  in  one  end  and  a  flare  composition  in 
the  other  end  A  circular-shaped  screw  cap  is  threadedly 
attached  to  the  flare  end,  and  a  hexagon-shaped  screw  cap  is 
threadedly  attached  to  the  smoke  end.  These  different  shaped 
screw  caps  readily  identify  each  end  so  that  the  desired  end 
can  be  ignited  in  the  dark  A  plunger  is  slidably  attached  to 
each  end.  and  each  inner  end  of  these  plungers  are  provided 
with  a  firing  pin  which  is  engageable  with  a  primer.  Each 
plunger  is  locked  to  the  container  by  a  thin,  frangible  disc  of 
plastic  material.  Movement  of  each  plunger  is  prevented  b>  a 
safety  clip  which  is  connected  to  one  of  the  end  caps.  Upon 
icmoval  of  one  end  cap  and  its  accompanying  safety  clip,  the 
plunger  can  be  struck  a  sharp  blow,  which  causes  the  firing  pin 
to  strike  the  primer  which,  in  tum,  ignites  the  pyrotechnic- 
composition  The  frangible  disc  prevents  the  immediate 
ejection  of  the  plunger  until  sufficient  heat  and  pressure  are 
available  to  melt  and/or  break  the  frangible  disc  This  built  in 
delay,  which  can  be  controlled  by  the  choice  of  material  and 
thickness  of  the  disc,  provides  time  for  the  operator  tn  orient 
the  pyrotechnic  device  so  he  will  nol  be  burned  and. 
additionally,  optimum  burning  of  the  pyrotechnic  composition 
can  be  accomplished  by  having  sufficient  pressure  and 
temperature  within  the  container. 


It  is  therefore  a  general  object  of  the  present  invention  to 
provide  an  improved  firing  device  for  a  handheld  pyrotechnic 
signal. 

Other  objects  and  advantages  of  the  present  invention  will 
5  be  readily  appreciated  as  the  same  becomes  better  understood 
by  reference  to  the  following  detailed  description  when 
considered  in  connection  with  the  accompanying  drawing 

BRIEF  DESCRIPTION  OF  THE  DRAWING 

1(1  FIG  l  is  an  end  view  showing  one  shape  of  containei  cap, 
FIG.  2  is  an  end  view  showing  another  shape  of  container 
cap;  and 

FIG.  3  is  a  sectional  view  tanen  on  line  3-3  of  FIG.  1. 

1 5  DESCRIPTION  OF  THE  ^REFERRED  EMBODIMENT 

Referring  now  to  the  drawing,  there  is  shown  a  pyrotechnic- 
device  for  providing  both  smoke  and  light.  The  smoke 
producing  section  has  an  outer  housing  til.  and  the  light 
20  producing  section  has  an  outer  housing  12.  with  the  two 
containers  being  connected  together  by  a  coupling  13  A 
smoke  mixture  14  is  preided  in  container  15  and  a  flare 
composition  16  is  provided  in  container  17.  By  way  of  exam¬ 
ple,  smoke  mixture  14  and  flare  composition  16  nught  be 
^  formulated  as  described  in  US.  Pat.  No.  1,167,050.  which 
issued  Jan.  26.  1965,  to  G.  C.  Johnson. 

A  primer  holder  18  is  provided  in  housing  11  and,  likewise, 
a  primer  holder  19  is  provided  in  ‘lousing  12.  Holders  18  and 
. -  19  each  hold  a  primer  21  Each  holder  is  provided  with  a 
plurality  of  holes  22  which  seive  as  orifices  when  the 
pyrotechnic  material  in  containers  15  and  17  is  burned. 
Housings  1 1  and  12  provided  with  closed  ends  23  and  24, 
respectively,  and  each  closed  end  is  provided  with  a  central 
aperture  in  which  striker  assemblies  25  and  26  are  positioned. 
Stril.er  assemblies  25  and  26  arc  similar  in  design,  with  the 
only  difference  being  in  size  du  j  to  the  orifice  in  closed  end  24 
being  larger  than  the  orifice  in  closed  end  23,  as  a  different 
size  orifice  is  usually  needed  for  smoxe  than  for  flare.  As  the 
40  two  striker  assemblies  7.5  and  26  are  similar,  only  assembly  25 
will  be  described. 

Striker  assembly  25  is  comprised  ot  a  blowout  plug  27 
having  an  enlarged  head  28  on  the  outer  end  and  a  filing  pin 
29  on  the  inner  end.  A  sealing  ring  31  is  positioned  around  the 
45  periphery  of  plug  27  to  provide  a  gaslight  seal.  A  frangible  disc 
32,  which  might  be  made  of  a  plastic  material,  is  attached  to 
the  inner  end  of  plug  27  to  provide  a  delay  period  after  the 
pyrotechnic  material  is  ignited  A  protective  cap  33,  having  a 
hexagon  design,  is  t.ircadedlv  attached  to  housing  1)  to 
50  protect  blowout  plug  27.  A  safety  clip  34,  which  might  hi  U-  ‘ 
shaped,  is  provided  between  head  28  and  end  23  to  prevent 
inner  movement  of  striker  assembly  25  in  the  event  that  the 
unit  is  dropped  or  subjected  to  a  severe  shock  A  connecting 
lead  35  has  one  end  attached  to  safety  clip  34  and  the  other 
55  end  to  protective  cap  33.  The  shape  of  protective  cap  36 
which  is  threadedly  attached  to  the  flare  end  is  cylindrical  in 
shape  and  has  a  plurality  of  flutes  37  to  facilitate  turning  of 
cap  36.  The  different  shapes  of  ihe  protective  caps  permits 
ready  identification  of  the  smoke  and  flare  units  in  the  dark. 

60 

OPERATION 

Assuming  it  is  desired  to  ignite  the  smoke  mixture  14  in 
container  15,  cap  33  is  first  unscrewed  from  housing  II  and 
65  safety  clip  34  is  removed  A  sharp  blow  on  enlarged  head  28  of 
blowout  plug  27,  as  by  striking  with  the  palm  of  the  hand, 
forces  plug  27  inwardly  and  firing  pin  29  detonates  primer  21 
Primer  21,  in  turn,  ignites  smoke  mixture  14  which,  upon 
combustion,  generates  heat  and  pressure  to  drive  blowout 
70  plug  27  outwardly,  but  removable  is  prevented  by  frangible 
disc  32  The  heat  and  pressure  within  housing  1 1  continues  to 
build  up,  however,  until  they  are  sufficient  to  melt  and  rupture 
disc  32,  and  plug  27  is  then  ejected.  The  orifice  in  which  plug 
27  was  blocking  is  now  free  and  serves  as  the  orifice  for  smoke 
75  which  is  geneiated  by  the  burning  of  smoke  composition  14, 
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The  amount  of  delay  between  the  time  that  firing  pin  29 
detonate*  primer  21  and  the  time  that  plug  27  is  ejected  can 
he  varied  by  the  choice  of  material  for  disc  32  und  the 
thickness  thereof 
I  claim 

I  A  signaling  device  comprising: 
an  enclosed  housing  having  an  orifice  in  at  least  one  end, 
at  least  one  container  within  said  housing,  said  container 
having  an  opened  end  and  containing  pyrotechnic 
composition, 

at  least  one  primer  positioned  near  the  opened  end  of  said 
container; 

a  blowout  plug  slidably  mounted  in  each  side  orifice,  said 
blowout  plug  having  one  portion  extending  inwardly  into 
said  housing  and  having  another  portion  extending  out¬ 
wardly  beyond  said  housing; 

a  firing  pin  attached  to  said  portion  of  said  blowout  plug 
extending  inwardly  into  said  housing  and  adaptable  for 
engaging  said  at  least  one  primer; 
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a  frangible  disc  uttached  to  said  end  portion  of  said  blowout 
plug  extending  inwardly  into  said  bousing  for  delaying 
ejection  rtf  said  blowout  plug  upon  ignition  of  said 
pyrotechnic  composition; 

a  removable  safety  clip  engaging  each  said  blowout  plug  for 
preventing  inward  movement  of  said  blowout  plug;  and 
at  least  one  protective  cap  attached  to  said  housing  for 
enclosing  the  outer  end  of  said  blowout  plug. 

2.  A  signaling  device  as  set  forth  in  claim  i  wherein  said 
safety  clip  is  connected  to  said  protective  cap. 

3  A  signaling  device  as  set  forth  in  claim  1  wherein  said 
pyrotechnic  composition  is  a  smoke  composition. 

4  A  signaling  device  as  set  forth  in  claim  I  wherein  said 
I  ^  pyrotechnic  composition  is  a  flare  composition. 

3.  A  signaling  device  as  set  forth  in  claim  I  having  one 
container  of  smoke  composition  and  one  container  of  flare 
composition . 
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1 52]  U.S.  Cl .  102/32,  ABSTRACT:  A  signal  cartridge  for  providing  a  night  display 

102/37.6,  102/37.7,  102/92.7  of  relatively  long  deration  having  a  plurality  of  flare  pellets 

1 5 1  ]  Id.  Cl .  COM  1/10  within  a  cartridge  case  and  having  means  for  expelling  and  ig- 

1 50]  Field  of  Search  .  .  102/32,  niting  the  flare  pellets  to  produce  a  shower  display  of  burning 


37.6,  37.8,  39,  1M,  49. 1 , 92.7, 90  chaff  which  has  been  mixed  into  the  flare  pellets. 
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si<;nm<\ktriim;k  for  providing  long 

DURATION  DISPLAY 

S  I  A  I  K  OF  GOVERNMIN  I  INTEREST 

The  invention  described  herein  may  be  manufactured  and 
used  hy  or  for  the  Government  of  the  United  States  of. Amer¬ 
ica  for  governmental  purposes  without  the  payment  of  any 
royalties  thereon  or  therefor. 

BACKGROUND  OF  THF.  INVENTION 

The  present  invention  relates  to  a  signalling  device  and 
more  particularly  to  a  signalling  device  which  can  be  installed 
ir.  a  practice  bomb  to  provide  an  indication  of  bonibing  accu¬ 
racy. 

Various  pyrotechnic  devices  are  used  in  practice  bombs 
w  hich  are  launched  from  aircraf  t  to  indicate  the  point  of  bomb 
impact.  These  pyrotechnic  devices  provide  a  flash  of  light  and 
a  puff  of  smoke  to  show  the  point  of  bomb  impact.  One  widely 
used  device  is  fitted  into  a  signal  cavity  of  a  practice  bomb 
and,  when  dropped,  impact  forces  a  firing  pin  into  a  primer  to 
ignite  a  charge  of  red  phosphorus.  The  burning  of  this  red 
phosphorus  produces  i  flash  of  light  and  provides  a  puff  of 
white  smoke 

The  above-described  device  having  red  phosphorus  is  a  reli¬ 
able  device  but  has  a  disadvantage  of  producing  a  flash  of  very 
short  duration,  with  the  total  duration  being  only  about  0.08 
second.  This  extremely  short  duration  does  not  allow  suffi¬ 
cient  time  for  ground  observers  to  triangulate  on  the  impact 
point  Airborne  observers  frequently  miss  the  impact  display 
unless  they  are  looking  directly  at  the  correct  .-.pot  at  the  time 
of  impact. 

SUMMARY  OF  THE  INVENTION 

I  he  present  invention  relates  to  a  signal  eartudge  w  hich, 
when  ignited,  piovides  a  visual  display  of  between  2  and  3 
seconds  in  duration,  which  is  over  25  limes  as  long  as  the  red 
phosphorus  devices  heretofore  used  hy  the  military 

A  cartridge  case  is  provided  with  a  plurality  of  pyiotcchmc 
pellets  along  with  a  quantity  of  pistol  powder  lot  expelling 
these  pellets  from  the  case  upon  ignition.  Metallic  chaff  is 
dispersed  within  the  pyrotechnic  pellets  and.  upon  ignition, 
these  pellets  first  break  up  into  chunks  and  these  burning 
chunks  then  further  break  up  and  disperse  burning  ehatf 
w  hich  provide  a  glow  ing  cloud  effect  The  duration  of  the  dis¬ 
play  is  about  two  seconds  and  as  the  pieces  of  burning  chaff 
are  relatively  heavy  the  display  remains  near  the  bomb  impact 
point 

BRIEF  DESCRIP'I  ION  OF  THE.  DRAWING 

FIG  I  is  a  sectional  view  of  a  practice  bomb  having  a  signal 
cartridge  therein. 

FIG.  2  is  a  side  view  showing  a  practice  bomb  emitting  a 
shower  of  burning  chaff  to  provide  a  visual  display;  and 

I  IG  3  is  a  sectional  view’  of  a  preferred  embodiment  of  a 
signal  cartridge. 

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

Referring  lirst  to  FIG.  1  of  the  drawing,  there  is  shown  a 
practice  bomb  1 1  having  fins  12  on  its  aft  end,  and  having  a 
central  bore  13  in  which  a  signal  eartudge  14  is  positioned.  A 
firing  pin  mechanism  IS  is  positioned  in  the  forward  end  of 
practice  bomb  1 1  and  is  retained  by  cotter  pin  16  A  shear  pin 
17  prevents  tiling  pm  18  from  encaging  signal  cartridge  14, 
however,  upon  impact  of  the  bomb  with  the  ground,  pin  17  is 
sheared  and  firing  pin  18  ranis  into  a  primer  in  signal  cartridge 
14  FIG  2  ol  the  drawing  shows  a  shower  display  19  which 
results  w  hen  signal  cartridge  14  is  detonated 

Referring  now  to  FIG  3  of  the  drawing,  there  is  shown  a 
signal  cartridge  14  having  a  closed  entl  and  an  open  end  A 
primer  21  is  positioned  in  the  closed  end  of  signal  cartridge  14 
and  is  provided  to  ignite  a  qnantitv  ol  pistol  powder  22  A  plu- 
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ralily  of  pellets  23  of  pyrotechnic  composition  are  positioned 
within  cartridge  14.  and  eartudge  14  is  closed  by  felt  packing 
24  and  cover  25.  I’ellcts  23  are  provided  with  a  central  aper¬ 
ture  26  which  facilitates  the  disintegration  of  pellets  23  upon 
5  expulsion  from  cartridge  case  14.  Pellets  23  are  separated  by  a 
thin  film  of  polyester  film  27  which  prevents  flame  from 
passing  through  apertures  26. 

Pellets  23  are  comprised  of  granulated  magnesium,  alu¬ 
minum  or  magnesium  chaff,  Teflon,  and  a  fluorocarbon 
***  rubber.  Experiments  and  tests  have  shown  that  pellets  which 
provide  a  relatively  long  duration  of  display  can  he  made  using 
the  following  range  of  ingredients; 

Magnesium  (Granulated)  32—40  percent 

ChalY(  Aluminum  or  Magnesium)  15— 25  percent 
*•  Teflon  20— 35  percent 

Fluorocarbon  Rubber  10—15  percent 

The  following  examples  are  illustrative  of  the  range  of  in¬ 
gredients  and  the  mixing  procedure  for  pellets  23. 

20  EXAMPLE  I 

A  5  pound  mix  was  made  using  the  following  parts,  by 
weight,  of  ingredients: 

Magnesium  (Gran  16  )  36 

25  Aluminum  Chaff  (  002  x  .008x  25)  18 

Tebon  31 

Fluorocarbon  Rubber  ( Viton  A )  15 

Three-fourths  of  a  pound  of  fluorocarbon  rubber,  was 
mixed  with  3.95  pounds  of  acetone  The  mixture  was  agitated 
50  for  sufficient  time  to  insure  that  the  fluorocarbon  was 
completely  dissolved.  This  solution  was  then  put  into  a  mixer 
and  1.8  pounds  of  magnesium  igtan  16)  and  0  90  pounds  of 
aluminum  chaff  were  added  and  mixed  for  10  minutes.  Next 
the  teflon  was  added  and  the  mixture  was  again  mixed  for  10 
■  minutes.  Hexane  was  then  added  to  drive  out  acetone  from  the 
composition  and  was  mixed  for  III  minutes.  When  mixing  was 
finished,  the  liquid  was  icmovcd  fiom  the  mix  and  discarded 
Hexane  was  again  added  to  the  mix  in  sufficient  quantity  so 
4()  that  the  hexane  covered  the  mixture  and  the  ingredients  were 
mixed  for  10  minutes  The  hexane  was  then  removed  and  the 
composition  was  placed  in  diving  trays  The  mixUi'o  was  hand 
worked  every  15  minutes  for  a  period  of  3  hours  to  insure  a 
uniform  composition.  The  mixluto  was  then  pressed  into  pel- 
4S  lets  at  800  pounds  dead  load 

The  pellets  were  put  into  a  signal  cartridge,  as  shown  in  FIG. 
3  of  the  drawing,  and  upon  firing,  a  showering  display  was 
produced  which  lasted  approximately  3  seconds. 

5()  EXAMPLE  II 

A  5  pound  mix  was  made  using  the  following  parts,  hy 
weight,  of  ingredients: 

Magnesium  (Gran  16)  42 

Chaff  ( Magnesium  lurnings )  1 2 

55  Tenon  30 

Fluorocarbon  rubber  ( Viton  A )  16 

Ihe  ingredients  were  mixed  and  pressed  into  pellets  as 
described  in  EXAMPLE  I  and  then  placed  into  a  signal  car¬ 
tridge  Upon  Tiring,  a  showering  display  was  produced  which 
u  lasted  approximately  2  seconds 

EXAMPLE  III 

A  5  pound  mix  was  made  using  the  following  parts,  hy 
65  weight,  of  ingredients 

Magnesium  (Gran  16 )  45 

Aluminum  Chaff  ( .002  x  .008  -  25)  9 

Teflon  30 

Fluorocarbon  Rubber  (Viton  A)  16 
70  The  ingredients  were  mixed  and  pressed  into  pellets  as 
described  in  EXAMPL  E  I  and  then  placed  into  a  signal  car¬ 
tridge  Upon  firing,  a  showering  display  was  produced  which 
lasted  approximately  2.5  seconds. 

The  fluorocarbon  rubber  which  was  used  in  the  above  listed 
75  examples  was  procured  from  E.  I  DuPont  de  Nemours  Cum- 
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party  under  the  trade  name  Vilon  A.  Vitim  A  has  the  formula 
(C,  H,  F, ),  and  is  comprised  of  about  .12  1  percent  of  carbon, 
about  I  K  percent  of  hydrogen,  and  about  66  I  percent  of 
florinc.  Viton  A  is  used  as  a  binder  and  a  source  of  Florine. 
Teflon,  which  hits  the  chemical  name  of  5 
polytetrafluoroethylene,  was  procured  jnder  the  designation 
of  Teflon  01  and  is  a  needle-shaped  po'vder  which  was  used  as 
a  source  of  florine. 

OPERATION  10 

Assuming  the  signal  cartridge  shown  in  FIG.  3  of  the  draw¬ 
ing  is  to  be  used  in  a  practice  homb  for  help  in  locating  the 
point  of  bomb  impact,  the  cartridge  is  loaded  into  practice 
bomb  1 1,  as  shown  in  FIG.  I  of  the  drawing.  Upon  dropping 
practice  bomb  1 1 ,  dirt,  water,  or  debris  will  enter  into  the  cen¬ 
tral  bore  13  and  move  firing  pin  mechanism  IS  in  an  aft 
direction  therehy  causing  pin  17  to  shear.  Firing  pin  18  will 
then  engage  and  detonate  primer  2t,  which  in  turn  will  ignite 
pistol  powder  22.  The  force  created  by  the  ignition  of  pistol 
powder  22  causes  packing  24  and  cover  25  to  be  ejected.  Pel-  “ 
lets  23  are  ignited  and  ejected  and  the  combination  of  the 
pressure  on  the  interior  of  the  pellets  produced  by  the  pistol 
powder  and  by  the  gaseous  by-products  of  the  flare,  causes  the 
flare  to  break  into  multiple  chunks  These  burning  chunks 
then  further  break  up  and  disperse  burning  chaff  which  gives  a  *■ 
glowing  cloud  effect.  The  effect  of  this  multiple  breakup  is  to 
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keep  the  visual  display  in  the  near  vicinity  of  the  bomb  impact 
point 

While  the  operation  of  cartridge  is  described  in  conjunction 
with  a  practice  bomb,  it  should  be  understood  that  other 
devices  could  be  used  to  detonate  the  signal  cartridge  of  the 
present  invention.  For  example,  a  hand-held  pyrotechnic 
pistol  might  be  used  to  fire  the  signal  cartridge. 

I  claim: 

1.  A  signal  cartridge  comprising: 

a  cartridge  case  having  a  closed  end  and  an  open  end, 

an  expelling  powder  charge  within  said  cartridge  case  ad¬ 
jacent  said  closed  end; 

a  plurality  of  flare  pellets  within  said  cartridge  ease  consist¬ 
ing,  by  weight,  of  between  32  and  40  percent  of  granu¬ 
lated  magnesium,  between  1 5  and  25  percent  of  a  metal¬ 
lic  chaff  selected  from  the  group  consisting  of  aluminum 
and  magnesium,  between  1 0  and  1 5  percent  of  fluorocar¬ 
bon  rubber  and  between  20  and  35  percent  of 
polytetrafluoroethylene;  and 

a  cover  closing  the  open  end  of  said  cartridge  case . 

2.  A  signal  cartridge  as  set  forth  in  claim  1  wherein  said  ex¬ 
pelling  powder  charge  is  pistol  powder  and  wherein  a  primer  is 
positioned  in  said  closed  end  for  igniting  said  pistol  powder. 

3.  A  signal  cartridge  as  set  forth  n  claim  I  wherein  said 
metallic  chaff  is  aluminum. 
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ABSTRACT:  A  pyrotechnic  signaling  device  having  a  quantity 
ot  pyrotechnic  composition  for  producing  smoke  or  fl&me  and 
*  water  reactive  material  for  igniting  said  pyrotechnic  com¬ 
position.  The  water  reactive  material  is  comprised  of,  by 
weight,  of  between  35  and  55  percent  of  sodium  peroxide, 
between  20and  50 percent  of  ferrosilicon  and  between  10 and 
23  percent  of  powdered  aluminum. 
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PYROTECHNIC  SIGNALING  DKVTO BAYING  Yf ATTR 

reactive  knito 
BACKGROUND  Of  THE  INWWMR 

The  present  JnvwtiennleiM  to  a  signaling  fevta*  and -no*  5 
particularly  to  a  signaliag  device  containing  a  pyrotechnic 
composition  aad  which  ha*  intended  uaa  in  a  water  environ- 
want,  such  a*  on  a  submarine  or  other  naval  veeael 

Many  type*  o t  signaling  and  marking  device*  are  praaandy 
being  mad  for  marine  purposes  For  aaatnpk,  tubman  net 
frequently  uta  pyrotechnic  signal*  as  a  meant  of  providing  a 
mark  on  the  ocean  surface  in  order  to  show  the  relative  poai- 
tion  of  the  tubmarinet  to  surface  ship*. 

Various  device*  and  meant  have  heretoftne  bean  used  to  if-  |  j 
aitc  the  smoke  or  flam:  composition  which  it  uted  for  signal¬ 
ing.  For  example,  in  U.S.  Pat.  No.  3,196,789,  issued  July  27, 
1953,  to  Stanley  M.  Fasig  and  Glenn  C.  Johnson,  there  it 
shown  and  described  a  sea  water  battery  which  it  enet gired  by 
water,  and  power  from  the  battery  it  used  to  ignite  or  explode  20 
squib*  which,  in  turn,  ignite  a  pyrotechnic  composition. 

The  use  of  water  activated  batteries  for  activating 
pyrotechnic  compositions  ha*  a  shortcoming  m  that  these  bat¬ 
teries  are  normally  designed  for  operation  m  tea  water  and 
mutt  be  modified  for  use  in  fresh  water.  Once  a  modification  is  23 
performed,  the  devices  utilising  the  batteries  cannot  be  stored 
for  mere  than  24  hours. 

SUMMARY  OF  THE  INVENTION 

In  the  present  invention,  a  quantity  of  pyrotechnic  composi¬ 
tion  which,  when  ignited,  will  produce  either  smoke  or  flame 
is  packed  in  a  container  and  a  starter  composition  is  provided 
adjacent  on.‘  end  of  the  pyrotechnic  composition.  A  water 
reactive  composition  is  provided  which  is  comprised  of  sodi-  33 
an  peroxide,  which  acta  as  a  heat  generator  and  oxiduer,  alu¬ 
minum,  which  acts  as  a  fuck  and  ferrotilicon,  which  acta  as  a 
fuel,  a  reaction  rate  regulator  and  a  clinker  which  hold*  heat 
during  and  just  after  the  reaction.  The  water  reactive  composi¬ 
tion  a  preferably  placed  in  a  hermetically  scaled  container  to  40 
prevent  deterioration  from  humidity. 

BRIEF  DESCRIPTION  OF  THE  DRAWING 

The  figure  of  the  drawing  it  a  longitudinal  sectional  view  of  ^  j 
a  preferred  embodiment  of  the  present  invention. 

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

Referring  now  to  the  drawing,  a  quantity  of  pyrotechnic 
composition  1 1  is  packed  in  a  cardboard  container  12  and  en-  30 
closed  in  an  outer  metallic  container  13,  which  has  a  bottom 
portion  14  and  a  top  portion  15. 

By  way  of  example,  one  pyrotechnic  composition  widely 
used  by  the  military  departments  for  producing  smoke  and 
flames  is  comprised,  by  weight,  of  5 1  percent  of  phosphorus,  $5 
36  percent  of  manganese  dioxide,  7  percent  of  majaesutn,  3 
percent  of  line  oxide,  and  3  percent  of  linseed  oil  A  starter 
composition  16  is  provided  in  the  top  end  of  the  pyrotechnic 
composition  11  to  facilitate  the  ignition  of  pyrotechnic  com-  M 
position  1 1  by  way  of  example,  starter  composition  t6  might 
be  comprised,  by  weight,  of  six  pans  of  lead  peroxide,  eight 
parts  of  silicon  powder,  tnd  six  parts  of  cupric  oxide. 

Water  reactive  m  -tcrial  17  is  provided  to  ignite  tuner  com¬ 
position  16  and  in  order  to  facilitate  assembly  and  prevent 
moisture  from  affecting  the  water  reaclivq  material  17,  it  is 
preferably  placed  in  a  thin-walled  aluminum  conuiner  18 
which  is  closed  at  the  top  by  a  piece  of  asbestos  paper  19.  A 
cavity  20  is  provided  in  top  ponion  IS  and  container  18  is 
positioned  within  the  cavity  so  that  the  bottom  of  conuiner  18  70 
is  adjacent  to.  and  in  conUct  with,  surttr  composition  16.  A 
closure  top  21  end  sealing  ring  22  arc  provided  to  close  cavity 
20  in  order  to  prevent  any  water  from  prematurely  igniting 
pyrotechnic  composition  1 1 .  A  pull-ring  23  k  attached  to  clo¬ 
sure  top  2 1  to  facilitate  removal  of  lop  21.  73 
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Water  reactive  material  17  ha*  been  mixed  uewtg  between 
35  and  3  3  poems*,  by  weight  of  sodium  peroaida,  between  20 
and  30  pmc'-ea,  by  weight,  of  fertostHov'*  (Ft  Si)  and  between 
tO  and  23  p.  /cant,  by  weight  of  powdered  *k  wkmn 

For  optimum  result*.  the  aluminum  should  have  an  average 
particle  sine  of  60  microns  and  the  ferrotitaoon  and  sodium 
peroxide  should  be  of  a  granulation  which  will  pan  through  a 
No.  20  U.  S.  Sieve.  Variation  of  particle  siae,  however,  can  he 
tolerated  and  Mill  have  an  operabk  device,  tat  compounding 
and  testing  various  formula  of  water  reactive  material,  it  has 
been  determined  that  if  the  combined  weights  of  the  sodium 
peroxide  and  powdered  aluminum  is  less  than  fifty  (30  )  per¬ 
cent  of  the  total  weight  the  material  erill  drown-out.  The  sodi¬ 
um  peroxide  serves  as  an  oxiduer,  while  the  aluminum  aad 
ferrosilicon  serve  as  fuels.  The  ferrosilicoa  moderate*  the 
reaction  and  forms  a  dense  solid  clinker  which  holds  heat. 
When  the  combined  weights  of  the  powdered  aluminum  and 
sodium  peroxide  exceed  eighty  (80  )  percent  of  the  total 
weight,  a  chnker  does  not  form.  It  hat  been  determined  by  ex¬ 
perimentation  at  the  U.S.  Naval  Ammunition  Depot,  Crane, 
Indiana,  that  an  optimum  formula  is  comprised,  by  weight,  of 
31.6  percent  of  sodium  peroxide,  32.3  perceat  of  ferrotilicon, 
and  16.1  percent  of  aluminum. 

In  preparing  the  water  reactive  material,  the  sodium  perot- 
ide,  ferrosilicon,  and  powdered  aluminum  are  first  separately 
sieved  and  then  combined  in  a  dry  box  having  an  atmotphera 
from  which  substantially  all  moisture  has  been  removed.  A 
quantity  of  the  mixture  is  then  placed  in  container  II  which  in 
closed  by  asbestos  paper  19  which  is  held  in  position  by  a  ring 
24  and  the  crimping  of  the  top  edge  of  container  18.  The 
weight  of  the  water  reactive  material  which  it  used  it  deter¬ 
mined  by  the  amount  of  energy  demanded  by  the  application 
The  heat  output  of  the  compoeition  k  approximately  930  calo¬ 
ries  per  gram. 

The  water-reactive  igniter  of  the  present  invention  operates 
is  both  fresh  water  and  sea  water,  as  well  as  under  the  surface 
of  the  water.  Safety  and  compatibility  of  the  water-reactive  ig¬ 
niter  were  shown  to  be  satisfactory  by  tests  conducted  at  the 
Naval  Ammunition  Depot.  Crane,  Indiana,  with  the  following 
results. 

Drop  sensitivity — No  firm  at  ISO  kg. -cm. 

Friction  sensitivity  — No  fin--  at  7,  .'>00  ft. -I be 
Electrostatic  sensitivity — No  fires  at  0,18  joules. 
Autoigniliou  tmnpcruuire — Ignited  after  3  seconds  at 

324  degrees  C. 

The  water-rrsetive  composition  was  exposed  to  80  percent 
relative  humidity,  ana  sfter  four  hours  of  exposure,  the  com¬ 
position  would  not  ignite  This  test  indicated  that  if  container 
13  were  ruptured  while  in  storage  in  a  humid  area,  the  com¬ 
position  wou  i  not  ignite  spontaneously  but  would  degrade 
rapidly  to  a  point  where  the  pyrotechnic  signulmg  device 
would  not  function.  Accordingly,  sealing  of  conuiner  13  is  im¬ 
portant  to  maintain  reliability  of  the  device,  but  not  to  main¬ 
tain  safety. 

OPERATION 

By  way  of  example,  container  13  might  be  dimensioned  sod 
proportional  so  that  it  will  float,  with  bottom  portion  14  being 
submerged.  When  it  is  desired  to  ignite  pyrotechnic  composi¬ 
tion  11,  pull-ring  23  is  first  pulled  thereby  removing  closure 
top  21.  Conuinei  13  -s  then  tossed  or  mechanically  ejected 
into  the  water,  and  water  seeps  or  passes  through  the  asbestos 
paper  19  to  ignite  water  reactive  material  17.  Asbestos  paper 
19  lends  to  keep  the  heal  from  material  17  concentrated  at  the 
bottom,  and  aluminum  conuiner  It,  which  i*  thin-wailed,  is 
quickly  melted  or  bunted  away,  and  sUrter  composition  16  is 
ignited.  Starter  composition  16,  in  turn,  ignite*  the 
pyrotechnic  composition  It,  which  provides  tbs  desired 
•moke  or  flame. 
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k  cm  thui  be  im  that  Ike  prnnt  kranafem  provfcka  a 
email,  rather  inexpensive,  Met  for  igniting  pytueeihim.  com¬ 
positions  and  that  no  mecfceekaliy  moving  para  or  tlactricJ 
circuit*  era  required.  Abo  the  igniter  wail  equally  **B  in 
«  either  freah  water  or  tea  water.  Reliability  of  the  device  has 
been  demonstrated  at  the  Naval  Ammunition  Depot.  Crane. 
Indiana,  where  teat  trial*  were  conducted  on  31  unit*  and  igni¬ 
tion  of  the  pyrotechnic  competition  occurred  every  time. 

Obviously  many  modification*  and  variationa  of  the  pmen 
invention  arc  possible  in  the  light  of  the  above  teachinp.  For 
example,  instead  of  cloture  top  21,  a  “tear  top"  such  as  those 
commonly  used  on  metal  beer  and  toh  drink  cans,  can  be  util¬ 
ised  to  seat  lop  portion  15  of  container  19  and,  upon  pulling 
the  “tear  top"  an  aperture  or  opening  b  provided  for  the  entry 
of  water.  It  is  therefore  to  be  understood,  that  within  the  scope 
of  the  appended  claims,  the  invention  may  be  practiced  other¬ 
wise  than  as  spec  ifically  described. 

We  claim: 

I.  A  pyrotechnic  signaling  device  comprising: 

a  container: 

a  quantity  of  pyrotechnic  composition  in  said  container; 

a  firs!  fire  composit'.a  adjacent  one  erd  of  said  pyrotechnic 
composition; 

a  water  reactive  material  for  igniting  said  fint  fire  composi¬ 
tion,  said  water  reactive  material  consisting  of  between 


4 

33  and  S3  percent,  by  weight,  of  sodium  peroxide, 
between  20  and  SO  percent,  by  weight,  of  fetroeihetm, 
and  between  10  and  23  percent,  by  weight,  of  poa  disci 
aluminum;  and 

3  means  for  hermetically  scaling  said  container. 

2.  A  pyrotechnic  signaling  device  at  set  forth  in  claim  1 
wherein  aaid  container  has  u  closed  bottom  portion  and  a  top 
portion  having  an  aperture  therein  and  wherein  said  meant  for 
hermetically  sealing  said  container  are  removably  attached  to 

Id  aaid  top  portion  for  closing  said  aperture. 

3.  A  pyrotechnic  signaling  drvice  as  set  forth  in  claim  I 
wherein  said  water  reactive  material  consists  of  about  51.6 
peicent,  by  weight,  of  sodium  peroxide,  about  32.3  percent, 
by  weight,  of  ferrosilicon,  and  about  16.1  percent,  by  weight, 

IS  of  powdered  aluminum. 

4.  A  pyrotechnic  signaling  devk  x  as  set  forth  in  claim  1 
wherein  said  pyrotechnic  composition  consists  of  about  SI 
percent,  by  weight,  of  phosphorous,  about  36  percent,  by 
weight,  of  manganese  diovide,  about  7  percent,  by  weight,  of 

20  magnesium,  about  3  percent,  by  weight,  of  line  oxide,  and 
ahout  3  percent,  by  weight,  of  linseed  oil,  and  wherein  said 
first  fire  composition  consists,  by  weight,  of  about  six  putts  of 
lead  peroxide,  eight  pans  of  silicon  powder,  and  six  pans  of 
cupric  oxide. 
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ABSTRACT  OF  THE  DISCLOSURE. 

A  device  for  collapsing  a  parachute  which  is  retarding 
the  descent  of  an  aircraft  parachute  flare,  said  device  hav¬ 
ing  first  and  second  suspension  cables  wine1,  are  attached 
to  a  suspension  plate  attached  to  a  container  of  illuminat-  13 
ing  composition.  The  first  suspension  canlc  comitcl*  one- 
half  the  parachute  shroud  lines  directly  to  the  suspension 
plate  and  the  second  su  , tension  cable  connects  the  other 
half  of  the  parachute  shroud  lines  to  the  suspension  plate 
through  an  explosive  bolt  which  is  detonated  by  heal  from  20 
the  burning  of  the  illuminating  composition.  Upon  detona¬ 
tion  of  the  explosive  bolt,  one-half  the  parachute  shroud 
.inds  are  separated  from  the  suspension  plate  which  results 
in  collapse  of  the  parachute. 


STATEMENT  OF  GOVERNMENT  INTEREST 

The  invention  described  hcicin  mav  be  marofactured 
and  used  by  or  for  the  Government  of  the  United  States  30 
of  America  for  governmental  purposes  without  the  pay¬ 
ment  of  any  royalties  thereon  or  therefor. 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  device  for  collapsing  35 
a  parachute  upon  the  completion  of  the  burning  of  ar, 
illuminating  composition  so  that  tiie  parachute  will  not 
iconic  a  hazard  to  air  traffic.  Heretofore,  aircraft  para¬ 
chute  flares  which  arc  employed  by  the  military  depart¬ 
ments  for  night  illumination  purposes  nave  been  per- 
milted  to  float  to  the  ground  after  parachute  opening 
and  after  the  illuminating  composition  has  been  con¬ 
sumed  As  the  illuminating  candle  burns  out,  the  weight 
r — iend"d  by  the  parachute  is  very  low  and  the  parachute 
•»  to  remain  in  the  air  a  relatively  iung  period  of 
tiuic,  particularly  when  strong  updrafts  or  thermal;  are 
pre^nt.  These  drifting  parachutes  constitute  u  flight  haz¬ 
ard  to  other  low  flying  aircraft,  and  particularly  to  jet 
airuait  that  cuuld  draw  a  parachute  into  an  engine. 

Various  devices  have  been  employed  to  separate  a 
parachute  from  load  by  severing  a  part  of  the  'bread 
lines.  For  example,  in  U  S,  Pat.  3.023,498,  Tiiitled,  "Para- 
chute  Harness  Stiap  Cutter,"  which  issued  Mar.  6,  1962,  to 
Robert  Temple  et  ah,  there  is  shown  a  device  fot  use  :it 
cutting  parachu.e  harness  straps  ,n  emergency  situations.  oa 
In  this  patented  device,  a  cutting  blade  is  attached  to  a 
piston  which  can  be  driven  by  an  explosive  force  applied 
when  a  spring-actuated  firing  pin  detonates  a  cartridge. 

The  cutting  bhde  is  used  to  sever  a  parachute  harness 
strap  so  that  a  parachute  can  be  separated  from  a  para-  OP 
chutist  after  landing  The  device  is  initiated  by  manual 
means  which  are  operated  by  the  parachutists. 

Another  explosive  cutter  for  parachute  lines  is  shown 
in  U.S.  Pat.  2.l>97.709,  which  issued  Aug.  4,  1559,  to  Joe 
A.  Stupinn.  This  device  is  used  for  releasing  a  main  para-  1 
chute  after  a  domed  period  of  free  fall  by  severing  a 
reefing  line.  A  knife  blade  is  provided  for  cutting  the  reef¬ 
ing  line  and  me  knife  blade  is  actuated  by  an  explosive 
force.  The  device  is  actuated  by  a  pilot  chute  which  dis¬ 
charges  a  stril  ng  pin  against  a  pr.mcr  which  initiates  the  7f> 
burning  of  a  delay  train  which,  in  turn,  ignites  •  Mack 
powder  explosive  propellant. 
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Another  parachute  releasing  means  is  shown  in  U.S. 
Pat.  2,715,872,  which  issued  Aug.  23,  1955,  to  Harold  W. 
Klas.  This  releasing  means  was  adapted  for  use  with  air¬ 
craft  planted  marine  mines  so  that  aftc.  it-,  nine  was  in 
the  water,  the  parachute  became  separated  from  the  mine. 
The  parachute  shroud  lines  are  connected  to  a  releasable 
support  having  a  downwardly  projecting  member  adapted 
to  be  engaged  and  releasably  lu-kcu  by  a  pin.  The  pin  is 
forcibly  ejected  from  locking  engagement  with  the  support 
by  the  explosion  of  an  electro-responsive  detonating  de¬ 
vice  which  is  adapted  to  be  fired  by  electrical  power  re¬ 
ceived  from  a  sea  cell  which  is  activated  by  sea  water. 

SUMMARY  OF  THE  INVENTION 

The  present  it.  'ntion  relates  to  a  device  for  collapsing 
a  parachute  during  descent  hy  disconnecting  one-half  of 
the  parachute  shroud  line  from  an  attached  load,  such  as 
an  illuminating  candle.  One-half  of  the  shroud  lines  are 
connected  directly  to  a  suspension  plate  which  is  attached 
to  (he  candle  container  and  the  other  half  of  the  shroud 
lines  arc  attached  through  an  explosive  bolt  to  the  sus¬ 
pension  plate.  A  de,onator  is  provided  within  a  chamber 
in  the  explosive  bolt  and  upon  detonation,  the  explosive 
boll  is  severed  and  becomes  unattached  from  the  suspen¬ 
sion  plate. 

The  illuminating  candle  is  ignited  at  the  end  opposite 
to  which  the  suspension  plate  is  attached,  and  the  unburned 
composition  serves  as  a  heat  insulator  for  the  detonator. 
Upon  consumption  of  most  01  the  illuminating;  composi¬ 
tion,  however,  heal  from  the  burning  of  the  composition 
causes  a  lead  azide  end  of  the  detonator  to  ignite  and  the 
lead  azide,  in  turn,  explodes  a  tctryl  pellet  and  causes  the 
explosive  bolt  body  to  separate. 

It  is  therefore  a  general  object  of  the  present  invention 
to  provide  an  aircraft  parachute  collapsing  device  which 
does  not  have  any  moving  parts  which  might  cause  a 
malfui.:tion. 

Other  objects  snd  advantages  of  the  present  invention 
will  be  readily  appreciated  as  th-  same  becomes  better 
understood  by  reference  to  the  following  detailed  descrip¬ 
tion  when  considered  in  connection  with  the  accompany¬ 
ing  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  1  is  a  diagrammatr  view  showing  an  illuminating 
device  in  descent  while  suspended  to  a  parachute  by  shroud 
lines; 

FIG.  2  is  a  diagrammatic  view  showing  the  parachute 
of  HO.  I  in  a  collapsed  condition: 

FIG.  3  is  an  end  view  of  an  illuminating  candle  show¬ 
ing  o  preferred  embodiment  of  the  present  invention; 

FIG.  4  is  a  sectional  view  taken  on  line  4 — 4  of  FIG.  3; 

FIG.  5  is  a  sectional  view  showing  an  explosive  bolt; 
and 

FIG.  6  is  a  sectional  view  showing  an  explosive  bolt  in 
a  severed  position. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

Referring  first  to  rIG.  1  of  th-  Jraw.'.igs,  there  h  'howr 
an  illuminating  flare  container  11  that  has  a  pair  of  sus¬ 
pension  cables  12  anc  13  attached  to  one  end.  One-half 
of  the  shroud  lines  14  of  oarachu'e  15  a>e  att:  :Vd  to 

hie  12  and  the  ether  half  of  shroud  lines  14  are  attached 
-Me  13. 

best  seen  in  ’TGS.  3,  4,  and  5  of  die  drawings,  a 
sion  plate  16  is  attac'ncJ  to  one  end  of  container  11 
anu  -  juantily  of  illuminating  composition  17  is  con¬ 
tained  th i n  container  11.  By  \  -y  o:  c-"t  iihinii mat¬ 

ing  composition  17  might  -_c  cempriseci,  bv  —eight,  of 
about  58  percent  of  granulated  magresiun,  about  37.5 
pre-nt  of  sodium  nitrate,  aud  about  4.5  percent  of  a  resin 
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bindci.  Suspension  plate  16  is  cup-shaped  with  the  out- 
tide  diameter  of  cup  16  being  of  a  dimension  such  that 
cup  IK  will  slip  fit  the  inside  diameter  of  container  II. 
Cup  18  is  attached  to  container  II  by  any  conventional 
manner,  such  as  rivets,  screws,  welding,  or  'he  like.  A 
reinforcing  plate  19  is  attached,  as  by  rivets  21,  to  the 
bottom  of  cup  18  to  provide  additional  strength.  FIGS.  3 
and  4  of  the  drawings  show  the  position  of  suspension 
cables  12  and  13  prior  to  parachute  opening.  Cables  12 
and  13  are  passed  through  notch  22  in  cup  18  and  are 
brought  around  to  the  other  end  of  container  11  for 
attaching  to  a  parachute.  Strips  of  tape  23  are  provided 
to  hold  cables  12  and  13  to  the  side  of  container  11,  and 
cables  12  and  13  are  terminated  in  loops  24  and  25, 
respectively,  to  facilitate  fastening  to  parachute  shroud 
lines.  As  best  shown  in  FIG.  4  of  the  drawings,  a  second 
cup  26  is  attached  to  container  II  to  hold  ignition  means 
(not  shown)  for  'gniting  illuminating  composition  17. 
The  ignition  means  and  manner  of  igniting  illuminating 
composition  17  are  more  fully  described  in  applicants’ co¬ 
pending  patent  application  entitled,  “Ignition  Device  For 
Aircraft  Parachute  Flare,"  Scr.  No.  775,878,  filed  Nov.  14, 
1968. 

One  end  of  suspension  cable  13  is  passed  through  holes 
in  the  bottom  of  cup  18  and  reinforcing  plate  19,  and  a 
hub  27  is  sccuted  to  the  end  of  cable  13  to  prevent  the 
end  of  cable  13  to  pass  back  through  the  holes.  One  end 
of  cable  12  is  passed  through  hole  28  in  explosive  bolt 
29,  and  clamp  31  is  attached  to  provide  a  loop  32  in  the 
end  of  cable  12.  F.xplosivc  bolt  29  is  provided  with  a  head 
33  and  a  threaded  portion  34.  Clearance  holes  are  pro¬ 
vided  in  cup  18  and  plate  19  and  explosive  holt  29  is 
passed  thcrethroui’h  and  secured  hy  nut  35.  As  hest  shown 
in  FIG.  5  of  the  drawings,  nut  35  is  provided  with  a 
countcrborc  36  and  also  clearance  hole  37  in  cup  18  is 
larger  than  the  undercut  portion  38  of  bolt  29  thereby 
facilitating  rupture  of  bolt  29,  as  the  undercut  portion  38 
is  ftce  to  expand.  The  head  33  of  bolt  29  is  provided  with 
a  bore  4(1  and  a  heal  sensitive  detonator  41  is  inserted 
therein  and  secured,  as  by  slaking.  By  way  of  example, 
heat  sensitive  detonator  41  might  be  Detonator  Mark  59, 
which  is  fully  described  in  military  specification  MID-D- 
18665.  Detonator  Mark  59  is  comprised  of  lead  azide 
elements  42  and  43  and  tetryl  (trinitrophcnylmethylnitra- 
minc)  elements  44  and  45,  which  are  housed  in  con¬ 
tainer  46. 

FIG.  6  of  the  drawings  show  a  fracture  47  which  typi¬ 
cally  occurs  upon  the  detonation  of  detonator  41.  Nor¬ 
mally  the  fracture  will  occur  at  the  undercut  portion  38 
of  explosive  bolt  29.  As  shown  in  FIG.  2  of  the  drawings, 
upon  severing  of  explosive  bolt  29,  suspension  cable  12 
becomes  unattached  from  Hare  container  11  and  causes  a 
collapse  of  parachute  15,  whereupon  container  11  and 
the  collapsed  parachute  make  a  rapid  descent  to  the 
ground. 

OPERATION 

As  shown  in  1  IGS.  1  and  4  of  the  drawings  upon  para¬ 
chute  opening  and  ignition  of  illuminating  ..  .upoJtion 
17,  the  burning  takes  place  from  the  bottom  of  container 
11.  When  most  of  the  illuminating  composition  17  has 
been  consumed,  the  heat  from  the  burning  of  composition 
17  causes  the  lead  azide  elements  42  and  43  to  ignite 
which,  in  turn,  causes  tetryl  elements  44  and  45  to  ex¬ 
plode  and  fracture  and  separate  bolt  29.  As  one-half  oi 
•hroud  lines  14  of  parachute  15  are  connected  through 
suspension  cable  12  and  bolt  29  to  container  11,  the  break¬ 


ing  of  bolt  29  causes  one-half  of  shroud  lines  14  to  be  dis¬ 
connected  from  container  11  and  parachute  15  collapses. 
Upon  collapse  of  parachute  15,  container  11,  along  with 
trailing  parachute  15  makes  a  very  rapid  descent  to  the 
ground. 

It  can  thus  be  seen  that  the  present  invention  provides 
a  relatively  simple  and  inexpensive  device  for  causing 
collapse  of  a  parachute  attached  to  an  illuminating  flo.ro, 
after  the  flare  has  consumed  the  major  portion  of  its 
illuminating  composition.  It  should  be  understood,  of 
coor-,.,  that  the  foregoing  disclosure  relates  to  only  a  pre¬ 
ferred  embodiment  of  the  invention  and  that  numerous 
modifications  or  alterations  may  be  made  therein  without 
departing  from  the  spirit  and  scope  of  the  invention. 

15  Wc  claim: 

1.  A  device  for  collapsing  djrmg  descent  a  parachute 
having  a  plurality  of  shroud  lines  attached  to  an  illumi¬ 
nating  Hare  container  comprising, 

a  suspension  plate  attached  to  and  closing  one  end  of 
20  a  container  having  illuminating  tlare  composition 
therein, 

an  explosive  bolt  attached  to  said  suspension  plate  and 
having  a  head  extending  on  one  side  of  said  suspen¬ 
sion  plate  into  said  container  and  having  a  'hreaded 
25  portion  extending  outwardly  ftom  the  other  side  of 
said  suspension  plate, 

heat  sensitive  detonating  means  positioned  in  a  bore 
in  said  head  of  said  explosive  bolt,  and 

first  and  second  suspension  cables,  said  first  suspension 
30  cable  being  attached  between  a  first  one-half  of  said 
shroud  lines  of  said  parachute  and  said  suspension 
plate  and  said  second  suspension  cable  being  attached 
between  a  second  one-half  of  said  shroud  lines  and 
said  threaded  portion  of  said  explosive  boll  whereby 
33  detonation  of  said  heat  sensitive  detonator  by  the 
heat  produced  by  burning  said  illuminating  flare 
composition  severs  said  threaded  portion  of  said  ex¬ 
plosive  holt  from  said  head  and  disconnects  said  sec¬ 
ond  one-half  of  said  shroud  lines  from  said  suspen- 
4n  sion  plate  thereby  causing  a  collapse  of  said 
parachute. 

2.  A  device  for  collapsing  during  descent  a  parachute 
having  a  plurality  of  shroud  lines  attached  to  an  illumi- 
naling  flare  container  as  set  forth  in  claim  1  wherein  said 

48  .readed  portion  of  said  explosive  bolt  has  a  hole  through 
the  diameter  thereof  and  wherein  said  second  suspension 
cable  is  passed  through  said  hole. 

3.  A  Device  for  collapsing  during  descent  a  parachute 
.  having  a  plurality  of  shroud  lines  attached  to  an  illmninat- 

ou  ing  flare  container  as  set  forth  in  claim  1  wherein  said 
threaded  portion  of  said  explosive  bolt  is  provided  with 
xn  undercut  to  facilitate  fracture  of  said  bolt  upon  detona¬ 
tion  of  said  beat  sensitive  detonator. 

References  Cited 
UNITED  STATES  PATENTS 
1,943,292  1/1934  Babbitt .  W-  35 


3,0J?,300  S/i962  Stoehr  _  102 — 3J.4 

60  3,221,656  12/1965  Sutten _ _ _  102 — 37.1 


MILTON  BUCHLER,  Primary  Examiner 
J.  E.  PITTENGER,  Assistant  Examiner 

U.S.  U.  X.R. 

102 — 35,  37.1 


193 


March  10,  1970 


B.  E.  DOUDA 

AIRCRAFT  PARACHUTE  FLARE 
Filed  Feb.  12,  1968 


3,499,385 


1*  (Prior  Art) 


TO  PARACHUTE 


?■*'"*»  po  kc*  \m& 


United  States  Patent  Office 


3,499,385 

Patented  Mar.  10,  1970 


1 

3  499  jgs 

AIRCKaKT  parachute  flare 

Bernard  E.  l)ouda,  Bloomfield,  Ind.,  assignor  to  the 
United  States  of  America  as  represented  by  the 
Secretary  of  the  Navy 

Filed  Feb.  12,  1968,  Ser.  No.  704,745 
The  portion  of  the  term  of  the  patent  subsequent  to 
Nov.  18,  1985,  has  been  disclaimed 
Int.  Cl.  F42b  25/04;  C06d  1/10 
UA  Cl.  102—35  1  Claim 


ABSTRACT  OF  THE  DISCLOSURE 

An  aircraft  parachute  flare  comprising  a  cylindrical 
casing  having  pyrotechnic  material  with  a  central  cavity 
therethrough  and  having  at  least  two  supporting  bands 
around  said  cylindrical  casing  for  attaching  said  flare  to 
a  parachute  whereby  upon  descent  of  said  parachute  the 
longitudinal  axis  of  said  central  cavity  is  disposed  parallel 
to  the  ground. 


The  invention  described  herein  may  he  manufactured 
and  used  by  or  for  the  Government  of  the  United  States 
of  America  lor  governmental  purposes  without  the  pay¬ 
ment  of  any  royalties  thereon  or  therefor. 

Cross-references  to  related  applications 

(a)  Application  of  Bernard  P..  Douda,  Ser.  No.  657,726, 
filed  July  31,  1967,  entitled  "Illuminating  Flare  Composi¬ 
tion,"  now  issued  as  U.S.  Patent  3,411,963. 

(b)  Application  of  Bernard  F.  Douda,  Ser.  No.  657,727, 
filed  July  31,  1967,  entitled  "Illuminating  Flare  Composi¬ 
tion, ”  now  issued  as  U.S.  Patent  3,411,964. 

Background  of  the  invention 

The  present  invention  relates  to  a  pyrotechnic  flare 
and  more  particularly  to  a  flare  that  is  to  be  dropped  by 
parachute  fiom  an  aircraft  for  the  purpose  of  illuminating 
targeis  or  areas. 

Various  pyrotechnic  devices  have  heretofore  been  used, 
particularly  by  the  military  forces  for  illuminating  devices. 
These  devices  are  designed  to  be  launched  or  dropped 
from  aircraft  and  many  are  provided  with  time  fuzes 
which  contiol  their  functioning  at  a  predetermined  dis¬ 
tance  fiom  the  launching  aircraft. 

One  widely  used  military  flare,  aircraft  parachute  flare, 
Mk  24,  is  an  aluminum  encased,  parachute-suspended 
device  which  is  equipped  with  variable-delay  fuzes.  Each 
flare  is  capped  at  its  fuze  end  with  a  plastic  weather  cap 
under  which  arc  two  fuze  dials  and  a  flexible  stainless 
steel  lanyard.  One  fuze  dial  is  used  for  selecting  ejection 
tlelajs  and  the  other  dial  is  used  for  selecting  ignition 
delays.  After  the  fuzes  are  set  and  a  safety  pin  has  been 
removed,  a  1 2-pound  pull  on  the  lanyard  initiates  flare 
function  thereby  permitting  a  spring-loaded  striker  to 
come  into  contact  with  a  precussion  primer  in  the  base 
of  the  plunger  housing.  The  primer  ignites  black  powder 
in  the  plunger,  which  is  pointed  on  the  end  opposite  the 
primer.  Holes  around  the  point  permit  emission  of  flame 
from  the  black  powder.  The  plunger  point  is  driven  into 
the  ejection  lime  delay  fuze  at  a  position  determined  by 
the  ejection  dial  setting.  At  the  end  of  the  preset  delay, 
the  ejection  time  fuze  ignites  the  ejection  disc  which  ejects 
the  parachute  assembly,  the  candle,  and  the  ignition  fuze 
assembly.  The  ejection  disc  also  ignites  the  ignition 
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powder  which,  in  turn  ignites  the  black  powder  in  the 
ignition  plunger,  forcing  the  plunger  into  the  ignition  time 
delay  fuze  at  a  position  determined  by  the  ignition  dial 
setting.  Upon  ejection,  the  parachute  opens  to  suspend 
the  candle  ar.d  the  ignition  fuze  assembly.  At  the  end 
6  of  the  preset  ignition  delay,  the  ignition  fuze  ignites  the 
ignition  disc  which  ignites  the  first-fire  composition.  The 
first-tire  composition  finally  ignites  the  candle  to  produce 
the  desired  illumination  during  suspension. 

10  All  heretofore  known  aircraft  parachute  flares  which 
arc  used  by  military  forces,  burn  with  their  ignited  end 
pointing  downward.  In  this  burning  position,  the  flame 
(,oes  not  ignite  the  parachute  and  also  the  flare  points  in 
the  direction  of  the  ground  or  sea  to  illuminate  targets 
15  or  areas. 

Summary  of  the  invention 

The  present  invention  relates  to  a  pyrotechnic  candle 
that  is  cylindrical  in  shape  and  has  an  internal  cavity 
which  extends  the  entire  length  of  the  candle.  By  way  of 
example,  the  cavity  might  be  in  the  shape  of  a  cross  of 
a  six-pointed  star.  The  pyrotechnic  candle  is  ignited  inside 
the  cavity  and,  upon  burning,  a  pressure  cavity  is  formed 
and  this  pressure  causes  flames  to  spew  out  both  ends 
of  the  candle  a  great  distance.  The  candle  is  supported 
from  the  parachute  so  that  its  longitudinal  axis  is  parallel 
to  the  ground  and  thus  the  distance  that  the  flame  extends 
from  the  end  of  the  candle  determines  the  size  of  the  area 
which  is  illuminated  below. 

*70  Brief  description  of  the  drawing 

FIGURE  1  is  a  diagrammatic  view  showing  the  prior 
art  method  of  dropping  a  flare  by  parachute; 

FIGURE  2  is  a  diagrammatic  view  showing  a  pyro- 
35  technic  candle  burning  at  both  ends  and  being  suspended 
from  a  parachute; 

FIGURE  3  is  a  end  view  of  a  pyrotechnic  candle  having 
a  cross-shaped  cavity; 

FIGURE  4  is  an  end  view  of  a  pyrotechnic  candle 
40  having  a  star-shaped  cavity;  and 

FIGURE  5  is  a  perspective  view  of  a  pyrotechnic  candle 
having  a  suspension  harness. 

Description  of  the  preferred  embodiment 

45  Referring  first  to  FIGURE  1  of  the  drawing,  there  is 
shown  a  pyrotechnic  candle  1 1  which  is  suspended  in  a 
customary  manner  from  a  parachute  t2  such  that  the 
candle  end  which  is  burning  is  directed  toward  the  ground. 
It  can  be  seen  that  the  area  of  illumination  on  the  ground 
60  is  determined  by  the  diameter  of  the  flame  area  rather 
than  the  distance  which  the  flame  spews  out  from  the 
candle. 

Referring  now  to  FIGURES  2  through  5  of  the  draw- 
r_  ing.  there  is  shown  a  cylindrical  container  13  in  which 
a  quantity  of  pyrotechnic  composition  14  is  packed  with 
a  central  cavity  extending  completely  through  the  pyro¬ 
technic  composition.  FIGURE  4  shows  the  cavity  to  be  of 
a  slar-conliguration  15,  and  FIGURES  3  and  5  of  the 
drawing  show  a  cross-shaped  configuration  16.  By  way 
of  example,  pyrotechnic  composition  14  might  he  of  the 
type  described  in  cither  U.S.  Patent  No.  3,411,963  or 
3,41 1,964,  both  of  which  issued  Nov.  19,  1968,  to  Bernard 
E.  Douda. 

In  U.S.  Patent  No.  3,411,963,  there  is  described  an 
illuminating  flare  composition  comprised  essentially  of  a 
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mixture  of  between  42  ami  62  percent  magnesium,  be¬ 
tween  28  u;”'  to  percent  sodium  nitrate,  and  between  2 
and  18  percent  of  a  binder  mix  comprised  of  an  epoxy 
resin  and  perchlorate-modified  amine-terminated  long 
chain  polyglycol.  The  preferred  binder  mixture  is  38  , 
percent  epoxy  resin  and  62  percent  polyglycol  resin. 

In  U.S,  Patent  No.  3,4(1,964,  there  is  described  an 
illuminating  flare  composition  comprised  of  magnesium, 
sodium  nitrate  and  a  silicone  resin  binder  which  is  a 
complex  mixture  of  organo-polysiloxanes  having  the  or-  j ,, 
ganic  groups  of  menthyl,  phenyl  and  vinyl  radicals  at¬ 
tached  to  the  silicon  atoms.  The  silicon  resin  can  be  ob¬ 
tained  from  the  Dow  Corning  Corporation,  Midland, 
Mich.,  under  the  trade  name  Sylgard  182.  The  silicone 
resin  binder  is  compatible  with  magnesium  and  sodium  \f> 
nitrate  and  after  polymerization  the  resin  is  durable,  lough 
and  relatively  insensitive  to  drop,  friction,  and  electro¬ 
static  energy. 

Referring  particularly  to  FIGURES  3,  4,  and  5,  of  the 
drawing,  a  pair  of  suspension  straps  17  and  18  encom-  20 
pass  cylindrical  container  13,  and  rings  21  and  22  are 
attached,  respectively,  to  straps  17  and  18.  A  pair  of 
suspension  lines  23  and  24,  which  might  be  rope,  cable, 
chain,  or  the  like,  have  one  end  attached  to  rings  21  and 
22,  respectively,  with  the  other  ends  being  connected  to  25 
line  25  which  attach  to  the  lines  of  a  parachute. 

The  following  arc  examples  of  candles  made  and  used 
according  to  the  principles  of  the  present  invention. 

EXAMPLE  1 

Percent  J0 

Magnesium  (granulation  17)  . 58.4 

Sodium  nitrate  (150  microns) _ 28,8 

Resin  mix  (Sylgard  182  and  catalyst) . .  12.8 

The  magnesium  particles  were  of  granulation  17,  as 
defined  in  the  Mil-Spec  JAN-M-382,  entitled.  "Mag¬ 
nesium  Powder  for  use  in  Ammunition.”  The  silicone 
resin  and  catalyst  were  first  preblended  and  then  mixed 
with  the  magnesium.  This  mixture  was  (hen  blended  and 
finally  the  sodium  nitrate  was  added,  and  then  the  mix-  to 
turc  was  blended  until  a  homogeneous  mix  was  obtained. 

The  mixture  was  then  cast  to  form  a  solid  candle  16 
inches  in  diameter  and  13.5  inches  in  height.  The  weight 
of  the  candle  was  56,750  g.  The  candle  was  burned  with 
the  following  results: 

Burning  time  _ _ _  65.65  secs. 

Burning  rale _ _  864.4  g./secs. 

Candlcpowcr _ 2.31X106. 

EXAMPLE  2 

Percent  5 

Magnesium  (granulation  15)  _ 58.4 

Sodium  nitrate  (150  microns) _ 28.8 

Resin  mix  (Sylgard  182  and  catalyst) _  12.8 

The  ingredients  were  mixed  as  in  Example  1  and  then  55 
case  to  form  a  candle  16  inches  in  diameter  and  11,75 
inches  in  height.  A  six-inch  star  cavity  was  formed  in 
one  end  at  a  depth  of  4.5  inches.  The  weight  of  the 
candle  was  56,750  g.  The  candle  was  burned  with  the 
following  results:  60 

Burning  time _ 47  secs. 

Burning  rate _  1207  g./secs. 

Candlepower _  14.9x10®. 

In  comparing  the  burning  rates  of  Examples  1  and  2,  05 
it  can  be  seen  that  the  cavity  design  in  the  candle  permits 
a  large  mass  of  pyrotechnic  composition  to  be  burned 
very  fast,  and  it  is  this  fast  burning  rate  that  produces 
the  high  candlepower  output.  When  the  flare  is  ignited 
in  the  cavity,  the  flare  burns  from  the  inside  to  the  out-  7o 
side  and  a  large  surface  area  of  composition  is  burned 
rapidly.  The  cavity  in  the  flare  forms  a  pressure  cavity 
and,  as  the  flare  burns  internally,  there  is  a  build-up  of 
pressure  which  causes  the  flame  to  spew  out  for  a  great 
distance  from  the  flare,  75 


4 

EXAMPLE 


Percent 

Magnesium  (granulation  15)  _ 54.4 

Sodium  nitrate  (150  microns) _ 31.2 

Resin  mix  (Sylgard  182  and  catalyst) _  14.4 

The  ingredients  were  mixed  as  in  Example  1  and  then 
cast  to  form  a  solid  candle  16  inches  in  diameter  and 
12  inches  in  height.  The  weight  of  the  candle  was  56,'150 
g.  The  candle  was  burned  with  the  following  results: 

Burning  time  _ _  81  secs. 

Burning  rate _ _ _ -  700  g./secs. 

Candlepower _ _  8.3x10®. 

EXAMPLE  4 

Percent 

Magnesium  (granulation  15)  _ 56.8 

Sodium  nitrate  (150  microns)  _ 28.8 

Resin  mix  (Sylgard  182  and  catalyst) _  14.4 

The  ingredients  were  mixed  as  in  Example  1  and  then 
cast  to  form  a  candle  having  a  six-inch  cavity  as  shown 
in  FIGURE  3  of  the  drawing.  The  candle  was  16  inches 
in  diameter,  18  inches  in  length,  and  the  cavity  extended 
through  the  entire  length  of  the  candle.  The  weight  of 
the  candle  was  56,750  g.  and  the  candle  was  burned  with 
the  following  results: 

Burning  time -  36.14  secs. 

Burning  rate _  2260  g./secs. 

Candlepower - 25.7x10®. 

In  comparing  the  burning  rates  of  the  candles  of 
EXAMPLES  3  and  -t,  it  can  be  seen  that  the  burning 
rate  of  the  candle  having  the  through  cavity  is  more  than 
three  times  greater  than  the  burning  rate  of  the  solid 
candle.  The  solid  candle  produced  a  flame  length  of  12.3 
feet  while  the  cavity  candle  of  Example  4  produced  two 
flames  of  22.5  feet  and  17.25  feet  in  length.  The  pro¬ 
jected  flame  surface  area  of  the  candle  of  Example  3 
was  73  square  feet  and  the  total  projected  flame  area  of 
the  candle  of  Example  4  was  168,6  square  feet.  Compari¬ 
son  of  the  candles  of  Examples  3  and  4  show  that  the 
luminous  intensity  varies  directly  with  the  length  of  flame. 

A  pyrotechnic  candle  having  a  cavity  extending  the 
entire  length  will,  when  ignited,  burn  at  both  ends,  and  the 
thrust  resulting  from  each  of  two  horizontally  opposed 
flames  will  tend  to  counterbalance  one  another.  On  the 
other  hand,  a  pyrotechnic  candle  burning  at  only  one  end 
will  provide  a  thrust  which  will  tend  to  propel  the  candle 
in  an  opposite  direction. 

In  operation,  the  flare  and  parachute  arc  launched 
from  an  aircraft  in  a  conventional  manner,  however,  after 
the  parachute  is  deployed,  the  longitudinal  axis  of  the 
cylindrical  container  13  is  positioned  parallel  with  the 
ground.  As  the  flare  burns  interna”y,  there  is  a  build-up 
of  pressure  in  the  cavity  which  causes  the  flame  to  spew 
out  for  a  great  distance  from  the  flare  and  a  large  surface 
area  of  the  flame  is  projected  on  the  ground. 

I  claim: 

1.  An  aircraft  parachute  flare  comprising: 

a  parachute, 

a  container, 

a  quantity  of  illuminating  flare  composition  comprised 
of  between  54  and  64  percent  of  magnesium,  be¬ 
tween  28  and  38  percent  of  sodium  nitrate,  and  be¬ 
tween  3  and  15  percent  of  a  resin  binder  selected 
from  the  group  consisting  of  silicone  resin,  and  a 
resin  binder  comprised  of  an  epoxy  resin  and  a 
perchlorate-modified  amine-terminated  long  chain 
polyglycol  resin  said  flare  composition  being  cast 
within  said  container  and  having  a  central  cavity 
therethrough  whereby  upon  ignition  a  flame  is  ex¬ 
pelled  from  both  ends  of  said  contaii-er, 

at  least  two  supporting  straps  encompassing  said  con¬ 
tainer,  and 

suspension  means  connecting  said  supporting  straps  to 
said  parachute  whereupon  deployment  of  said  pnra- 
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chute  said  container  is  supported  with  its  longitudinal 
axis  parallel  to  the  ground. 
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the  delay  composition  is  dixi.lcd  into  4  incrcmenls  and 
an  ignition  mixture  18  is  pressed  on  each  end.  By  way  of 
example.  ;i.e  ignition  mixture  18  might  be  comprised  of 
about  90  percent,  hy  weight,  of  barium  chromate  arid 
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3.  A  phoioilaMt  cartridge  ,r.  set  forth  in  c'aim  1  whee- 
in  one  end  o!  said  second  container  is  t'treadcd'y  aturchcsl 
lo  one  end  of  said  list  container. 

4.  A  ptmloflasli  cartridge  as  n.i  toilh  in  claim  1  wherein 
said  explosive  charge  is  corrrr  -ct*  cr  about  97.5  percent  6 
RDX  (T> j>c  »».  Cess  At,  a*. -at  1.5  percent  calci'.tm 
stearate,  ah, nil  0.5  percent  grj;  -.t ;e  anJ  about  0.5  percent 
petty  isohtite  lone. 

5.  A  phott-Hash  cartrkTc  as  set  forth  in  claim  1  where¬ 
in  said  photoiit.sh  cempjsi'lon  :»  comprised  of  about  60  jq 
percent  pot. .'-.him  per:  oKiratc  .  ~.d  about  40  percent  auito- 
i.'inl  :i:t!i:ii’>  .m  pr.wder. 

'a.  A  puo:n!l.!s!i  cartridge  .;s  fo:;h  in  claim  I  v here¬ 
in  an  electric  piimet  is  thiev.sie4l\  attached  in  sate  closed 
end  of  j.ttid  cartridge  ease. 
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ABSTRACT  OF  THE  DISCLOSURE 

A  castable  illuminating  flare  composition  producing  jg 
high  luminous  efficiencies  comprised,  by  weight,  of  be¬ 
tween  40  and  48  percent  of  magnesium,  between  40  and 
44  percent  of  sodium  perchlorate,  and  between  12  and  16 
percent  of  a  binder  which  is  a  mixture  of  a  methacrylate 
monomer  and  a  polyester  resin.  20 


BACKGROUND  OF  THE  INVENTION 

Pyrotechnic  devices  that  are  designed  for  military  ap-  g.5 
plications  generally  are  comprised  of  a  metai  fuel,  an 
oxidizer,  and  a  binder.  One  method  of  manufacturing 
such  pyrotechnic  devices  consisted  of  mixing  the  ingredi¬ 
ents  and  then  subjecting  the  mixture  to  a  very  high  pres¬ 
sure.  The  resulting  product  has  a  density  depending  upon  30 
various  conditions,  such  as  the  type  of  ingredients  in  the 
mixture,  and  the  amount  and  duration  of  the  pressure  ap¬ 
plied.  Different  densities  result  in  wide  variations  in  the 
rates  of  combustion  of  the  pyrotechnic  devices,  which  re¬ 
sults  in  unpredictable  functioning  of  the  product.  33 

In  order  to  overcome  the  disadvantages  of  compacted 
pyrotechnic  articles,  recent  developments  in  the  pyrotech¬ 
nic  art  has  produced  various  plastic  type  compounds  that 
can  be  cast  or  molded.  One  such  plastic  compound  is  de¬ 
scribed  in  U.S.  Patent  2,984.558,  which  issued  May  16,  40 
1961,  to  Edward  Rolle  and  John  Q.  Tabor.  This  patented 
compound  is  essentially  a  mixture  of  unsaturated  polyester 
resins  to  which  is  added  a  stabilizing  ingredient,  oxidizers, 
and  a  fuel. 

Another  pyrotechnic  composition  designed  for  pour  45 
casting  is  described  in  U.S.  Patent  3,258,373,  entitled, 
‘‘Plastic  Pyrotechnic  Compositions  Containing  Strontium 
Perchlorate  and  Acrylic  Polymer,”  which  issued  June  28, 
1966,  to  Bernard  E.  Douda.  In  this  patented  composition, 
strontium  perchlorate  is  added  to  an  acrylic  monomer  50 
with  a  portion  of  the  strontium  perchlorate  being  dis- 
aolved  in  the  acrylic  monomer  and  with  the  undissolved 
strontium  perchlorate  remaining  suspended  in  solid  form 
until  complete  polymerization  takes  place. 

Although  a  number  of  commercial  polyester  resin  for-  55 
mulations  are  available  and  appear  to  have  utility  as  a 
binder,  they  are  generally  formulated  to  contain  styrene 
(vinyl  benzene)  monomer  which  contains  no  oxygen  and 
have  a  high  carbon  content.  On?  of  the  desirable  char¬ 
acteristics  of  a  binder  would  be  to  contain  a  high  per-  00 
centage  of  oxygen  or  other  oxidizing  elements  to  enhance 
combustion  of  the  flare  grain.  Another  desirable  char¬ 
acteristic  for  a  binder  is  having  a  minimum  of  carbon 
molecules  thereby  reducing  formation  of  elemented  car¬ 
bon  in  the  flare  plume  during  combustion.  OS 

SUMMARY  OF  THE  INVENTION 

The  present  invention  provides  an  improved  casting 
composition  for  use  as  an  illuminating  composition  hav- 
ing  high  luminous  efficiency.  A  metal  fuel,  such  as  mag¬ 
nesium,  and  an  oxidizer,  such  as  sodium  perchlorate  are 
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mixed  with  a  monomer  and  an  unsaturated  polyester 
resin  and  then  cast  and  polymerized.  Castable  visual  flare 
formulations  producing  luminous  efficiencies  up  lo  51,000 
candle-seconds/ gram  »nd  having  a  high  binder  percentage 
have  been  developed.  The  use  of  liquid  polyester  resins 
greatly  facilitate  the  fabrication  of  the  flares.  Optimum 
results  were  obtained  when  the  oxidizer  to  fuel  ratio  was 
maintained  near  the  1  to  1  range 

It  is  therefore  a  general  objeu  of  the  present  invention 
to  provide  an  improved  flare  composition  which  can  be 
cast  and  which  will  provide  high  luminous  efficiency. 

Other  objects  and  advantages  of  the  present  invention 
will  be  readily  appreciated  as  the  same  becomes  better 
understood  by  reference  to  the  following  detailed  de¬ 
scription. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

The  present  invention  resulted  from  a  program  to  de¬ 
velop  a  binder  system  not  containing  styrene  monomer. 
The  oxidizer  sodium  perchlorate  was  selected  largely  be¬ 
cause  of  its  solubility  in  certain  organic  solvents.  Sodium 
nitrate,  which  is  used  extensively  in  standard  pressed 
grains,  is  practically  insoluble  in  solvents  other  than  wa¬ 
ter  and  offers  little  utility  in  formulating  grains  which 
contain  a  high  percentage  of  oxygen.  It  appeared  ad¬ 
vantageous  to  dissolve  the  oxidizer  salt  to  allow  higher 
solids  loading  and  more  uniform  oxidizer-fuel  distribu¬ 
tion. 

The  basic  monomer  used  in  the  present  invention  is 
glycidyl  methacrylate  which  can  be  predictably  polymer¬ 
ized  and  which  contains  33.8  percent  oxygen  in  its  basic 
molecule.  Also  sodium  perchlorate  is  somewhat  soluble  in 
glycidyl  methacrylate.  Suitable  basic  polyester  resins  are 
added  to  improve  polymerization  characteristics  and  also 
to  improve  particle  wetting  of  the  solids  to  facilitate  cast- 
ing.  Two  liquid  basic  polyester  resins  which  showed  com¬ 
patibility  with  glycidyl  methacrylate  monomer  were  ob¬ 
tained  from  the  Commercial  Resins  Division  of  Interplas¬ 
tic  Corporation,  Minneapolis,  Mii:n.,  under  the  trade 
names  “CoRezyn  3"  and  “CoRezyn  !0."  “CoRezyn  3"  is 
a  viscous  liquid  resin  (viscosity,  over  100.000  cps.)  which, 
when  diluted  with  monomer  gives  a  very  flexible  resin. 
'  CoRezyn  3"  is  a  straw-colored  liquid  having  a  specific 
gravity  of  1,23.  “CoRezyn  10”  is  a  monomer  free  un¬ 
saturated  polyester  resin  having  a  light  straw  color  and 
a  relatively  low  viscosity  of  between  600  and  650  cps. 

Various  formulations  were  tried  using  either  “CoRezyn 
3  or  “CoRezyn  10."  As  a  starting  point,  slurries  were 
made  using  4  percent  of  basic  polyester  resin  and  J2  per 
cent  of  monomer,  with  the  balance  being  oxidizer  and 
fuel.  To  improve  particle  wetting,  the  percentages  of  liquid 
polyester  resins  were  raised  from  4  percent  to  7.75  per¬ 
cent  of  the  total  composition,  with  a  resultant  increase  in 
viscosity.  The  formulation  containing  7.75  percent  of  “Co¬ 
Rezyn  10"  gave  the  highest  luminous  efficiency  (50,500 
and  51,200  candle-seconds/gram  for  two  samples  tested). 
In  this  optimum  formula,  the  ratio  of  oxidizer  to  fuel  was 
1:1,  that  is,  42  percent  of  sodium  perchlorate  and  42  per¬ 
cent  of  magnesium. 

In  order  to  evaluate  ease  of  blending  and  casting,  as 
well  as  luminous  efficiency,  alterations  were  made  in  the 
oxidizer  to  fuel  ratio.  When  the  amount  of  oxidizer  was 
increased,  the  slurry  was  not  as  castable  as  the  1:1  for¬ 
mulation,  and  the  luminous  efficiency  was  less.  Also  upon 
lowering  the  percentage  of  oxidizer,  the  casting  slurry 
became  more  fluid  but  again  the  luminous  efficiency  de¬ 
creased. 

The  following  examples  are  illustrative  of  the  inven¬ 
tion,  wherein  ea:h  of  the  pcieentages  given  is  in  terms  of 
weight  percent. 
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Percent 

(ilyiltlyl  mctliiiayliitc  _ _  -  ..  7.75 

Ethylene  dimctlincrylntc  -  -  .  -  -  --  0.50 

Liquid  basic  polyester  resin  (CoRezyn  3)  _ .  7,75  . 

Sodium  pcielilointc  - 42.00 

Magnesium  (granulated)  _ _ _ 42.00 

A  blend  hatch  of  1500  giants  was  prepared  with  the 
liquid  basic  polyester  resin  being  dissolved  in  the  mono¬ 
mers,  glycidyi  methacrylate  and  ethylene  dimelhacrylale,  10 
with  the  latter  monomer  being  added  for  cross-linking  pur¬ 
poses.  To  this  binder  syrup,  about  1.2  grams  of  benzoyl 
peroxide  was  added  as  a  catalyst  and  stirred  until  com¬ 
pletely  dissolved.  Approximately  30  ml.  of  this  binder 
was  then  put  aside  for  further  use.  Sodium  peroxide  was  15 
then  added  to  the  remaining  binder  syrup  and  blended 
using  a  planetary  mixer  until  a  homogeneous  blend  was 
added.  Next  the  granulated  magnesium  was  added  and 
blending  was  continued.  Ten  drops  of  N,N-dimethyl-p- 
toluidine,  a  room-temperature  curing  agent,  was  added  to  20 
the  30  ml.  of  binder  syrup  which  was  previously  set  aside, 
and  stirred  in  completely  and  immediately  added  to  the 
alurry.  The  slurry  was  again  blended  for  about  5  minutes 
and  cast  into  flare  molds.  A  mild  polymerization  exotherm 
was  noticed  in  about  20  minutes  after  casting.  The  cast  25 
flares  were  allowed  to  polymerize  at  room  temperature  and 
were  given  a  post  cure  at  150  degrees  F.  in  order  to  in¬ 
sure  complete  polymerization. 

The  cast  candle  was  burned  and  a  radiometer  system 
was  used  to  detect  flare  intensity.  The  testing  and  measur-  30 
ing  was  performed  in  the  open  air  at  ambient  conditions. 
Test  results  indicated  that  the  cast  candle  had  a  luminous 
efficiency  of  47,000  candle-seconds  per  grant. 


Example  11 

Percent 


Glycidyi  methacrylate _ _ 7.75 

Ethylene  dimethacrylate  _  0.50 

Liquid  basic  polyester  resin  (CoRezyn  10)  . .  7.75 

Sodium  perchlorate  _  42.00  40 

Magnesium  (granulated)  _ 42.00 


The  ingredients  were  blended  and  cast  as  in  Example  I. 
The  only  difference  between  the  formulation  of  this  ex¬ 
ample  and  the  formulation  of  Example  I  is  the  "CoRezyn." 
“CoRezyn  10"  has  a  viscosity  of  between  600-650  cps., 
while  CoRezyn  3  has  a  viscosity  of  over  100,000  cps. 
The  candle  of  this  Example  II  was  burned  and  tested 
as  in  Example  I.  Test  results  indicated  that  the  cast  candle 
had  a  luminous  efficiency  of  50,500  candle-secODds  per 
gram. 

Example  III 


Percent 


Glycidyi  methacrylate  _  7.75 

Ethylene  dimethacrylate  _  0.50 

Liquid  basic  polyester  resin  (CoRezyn  10) _  7.75 

Sodium  perchlorate  _ 40.00 

Magnesium  (granulated)  _ 44.00 
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The  ingredients  were  blended  and  cast  as  in  Example 
I.  Upon  burning,  the  candle  bad  a  luminous  efficiency  of  GO 
49,800  candle-seconds  per  gram. 


Percent 

Sodium  prichloiiitc  .  . . . .  36.00 

Magnesium  (giuimlalrd)  . . . . 48.00 

The  ingicdirnlN  wcie  blended  und  cast  as  in  Example  I. 
Upon  burning,  the  candle  bad  a  luminous  efficiency  ot 
44.3(H)  candle-seconds  per  gram. 

Example  V 

Percent 


Glycidyi  methacrylate  _  7.75 

Ethylene  dimethacrylate  _  0.50 

Liquid  basic  polyester  resin  (CoRezyn  10) _  7.75 

Sodium  perchlorate  _ 44.00 

Magnesium  (granulated)  _ 40.00 


The  ingredients  were  blended  and  cast  as  in  Example  1. 
Upon  burning,  the  candle  had  a  luminous  efficiency  of 
43,700  candle-seconds  per  gram. 

Example  VI 

Percent 


Glycidyi  methacrylate  _  6.20 

Ethylene  dimetbacrylate  _  0.50 

Liquid  basic  polyester  resin  (CoRezyn  10) _  6.20 

Sodium  perchlorate  _ 41.40 

Magnesium  (granulated)  _ 45.70 


The  ingredients  were  blended  and  cast  as  in  Example 
I-  Upon  burning,  the  candle  had  a  luminous  efficiency  of 
46,800  candle-seconds  per  gram. 

From  the  foregoing  examples,  it  can  be  seen  that  cast- 
able  visual  flare  formulations  producing  very  high  lumi¬ 
nous  efficiencies  have  been  developed  while  using  rela¬ 
tively  high  binder  percentages.  Optimum  results  were  ob¬ 
tained  when  the  oxidizer  to  fuel  ratio  was  maintained  close 
to  1:1.  Obviously  many  modifleations  and  variations  of  the 
present  invention  are  possible  in  the  light  of  the  above 
teachings. 

We  claim: 

1.  A  castable  illuminating  composition  comprising,  by 
weight, 

between  40  and  48  percent  of  magnesium, 

between  40  and  44  percent  of  sodium  perchlorate,  and 

the  balance  of  a  binder  comprising  by  weight,  between 
48  and  ~  percent  of  glycidyi  methacrylate,  between 
2  and  4  percent  of  ethylene  dimethacrylate,  and  be¬ 
tween  25  and  50  percent  of  a  monomer  free  unsatu- 
rated  polyester  resin. 

2.  A  castable  illuminating  composition  as  set  forth  in 
claim  1  wherein  the  ratio  of  magnesium  to  sodium  per¬ 
chlorate  is  approximately  l  to  1. 

3.  A  castable  illuminating  composition  as  set  forth  in 
claim  1  wherein  said  binder  is  16  percent  of  the  total 
weight  of  the  composition  and  the  ratio  of  magnesium  to 
sodium  perchlorate  is  approximately  1  to  1. 
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Percent 


Glycidyi  methacrylate  _  7.75 

Ethylene  dimethacrylate  _  0.50  05 

Liquid  basic  polyester  resin  (CoRezyn  10) _  7.75 
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ABSTRACT  OF  THE  DISCLOSURE 
A  signal,  flare,  or  other  high  energy  lighting  device 
having  a  container  of  trimethyl  boron  gas  and  a  container 
of  oxygen  each  conducted  through  metered  valves  to  a 
common  combustion  area  to  ignite  spontaneously  and  be 
controlled  "on,"  “off,"  and  in  light  intensity. 


Background  of  the  invention 

This  invention  relates  to  light  signals,  such  as  flares  or 
other  high  energy  lighting  devices,  and  more  particularly 
to  such  devices  that  are  self-igniting,  that  can  be  turned 
“off,"  “on,"  or  to  varying  light  intensities,  and  that  can 
be  reused  repeatedly. 

Many  types  of  signals,  flares,  and  illuminants  exist 
which  are  conventionally  solid  compositions  composed  of 
an  oxidizer,  a  fuel,  a  color  emitter,  a  binder,  and  some¬ 
times  other  additives  such  as  color  intensifies.  The  per¬ 
formance  of  these  devices  is  limited  and  controlled  by 
their  design  and  the  user  has  little  control  except  to 
ignite  the  device.  Once  burning  it  cannot  be  extinguished, 
and  if  the  ignition  system  fails,  the  round  is  lost.  Each 
different  type  of  performance  (duration  of  burning  time, 
light  or  energy  output,  color,  etc.)  requires  a  different 
flare,  signal,  or  illuminant  design.  While  pyrophoric  ele¬ 
ments  are  known  to  self-ignitc  when  exposed  to  the  at¬ 
mosphere  or  oxygen,  these  elements  used  to  produce 
flames  or  burning  go  uncontrolled  as  hereinabove  stated 
for  signals,  flares,  and  illuminants. 

Summary  of  the  invention 

In  the  present  invention  the  pyrophoric  properties 
of  such  spontaneously  inflammable  gases,  as  trimethyl 
boron  [B(CHj)i).  are  used  along  with  an  oxidizer  to 
produce  a  light  signal,  flare,  or  illuminant  of  a  brilliant 
pale-green  light.  The  energy  of  the  trimethyl  boron  gas 
is  controlled  through  a  metering  valve  from  the  gas  con¬ 
tainer  to  an  orifice  or  nozzle  where  it  ignites  spontane¬ 
ously  by  virtue  of  its  reaction  to  air.  A  container  of  oxygen 
is  also  controlled  through  a  metering  valve  to  an  orifice 
or  nozzle  in  the  combustion  area  of  the  gas  nozzle.  By 
proportioning  the  gases  with  these  metering  valves  the 
flame  color  can  be  modified.  As  in  other  flares  the  device 
of  this  invention  is  not  destroyed  and  may  be  used  again 
and  again  by  refilling  the  containers  with  the  gases.  The 
device  also  is  under  the  control  of  the  operator  to  turn 
"on"  and  “off"  or  to  control  in  brilliance  ana  volume. 
Accordingly,  it  is  a  general  object  to  provide  a  self- 
igniting  illuminant  device  using  a  pyrophoric  gas  and 
oxygen  in  controlled  proportions  to  adjust  brilliance  and 
energy  expended,  or  to  turn  "on”  and  “off"  at  will. 

Brief  description  of  the  drawing 

These  and  other  objects  and  the  attendant  advantages, 
features,  and  uses  will  become  more  apparent  as  a  more 
detailed  description  proceeds  when  considered  along  with 
the  accompanying  drawing,  in  which: 

FIGURE  I  is  an  elevational  view  of  the  light  signal, 
flare,  or  illuminant  device  of  this  invention;  and 

FIGURE  2  is  a  cross-sectional  view  of  the  orifice  or 
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nozzle  connected  to  the  trimethyl  boron  gas  cytinder  in 
FIGURE  1. 

Description  of  the  preferred  embodiment 

s  Referring  more  particularly  to  FIGURE  1  an  oxygen 
cylinder  10  and  a  cylinder  11  of  trimethyl  boron, 
B(CH,)„  or  other  suitable  pyrophoric  gas,  arc  held  to¬ 
gether  by  clamps  12  and  13.  While  the  invention  s  illus¬ 
trated  as  using  two  separate  cylinders  clamped  as  a  unit, 

.  it  is  to  be  understood  that  a  single  container  with  two 
0  compartments  therein  would  avoid  the  use  of  clamps 
and  probably  be  more  feasible  in  mass  production.  Ac¬ 
cordingly,  the  invention  is  not  limited  to  the  specific  type 
of  cylinders  or  containers.  The  oxygen  cylinder  10  is 
13  piped  by  a  conduit  14  to  a  metering  valve  15,  the  outlet 
side  of  which  is  piped  by  the  conduit  16  to  a  nozzle  17 
in  the  combustion  area  18.  In  like  manner  the  gas  cylinder 
It  u  connected  by  conduit  19  to  a  metering  valve  20, 
the  outlet  of  which  is  connected  by  conduit  or  pipe  21 
20  to  the  nozzle  22.  A  clamp  23  gives  rigidity  to  the  pipes 
and  nozzles  although  it  may  be  understood  that  in  pro¬ 
duction  the  pipes  and  nozzles  may  be  made  as  a  unit 
conserving  space  and  weight  over  the  illustrated  embodi¬ 
ment. 

•>3  Refering  more  particularly  to  FIGURE  2,  the  nozzle 
‘  22  consists  of  a  body  member  25  with  a  lower  bore  26  to 

receive  the  pipe  or  conduit  21.  The  upper  end  of  the 
body  25  has  a  bore  27  separated  from  the  lower  bore 
26  by  a  wall  portion  28  through  which  is  an  orifice  29. 
30  The  upper  bore  27  has  a  plurality  of  screens  30  retained 
by  a  ring  31.  A  screen  mesh  of  14  was  found  to  be  suitable 
although  other  meshes  may  be  used.  The  screens  provide 
a  large  surface  area  over  which  the  gas  passes  to  produce 
self-ignition.  The  nozzle  17  for  oxygen  may  be  of  the 
3.-,  generally  known  and  used  type  for  oxygen  and  will  not 
be  further  explained  herein. 

Operation 

When  it  is  desired  to  produce  a  flare,  light  signal,  or 
4"  illuminant  of  pale  green  color,  the  metering  valve  20  is 
opened  to  release  the  trimethyl  boron  gas,  B(CH])3,  or 
other  suitable  pyrophoric  gas,  from  the  cylinder  11  to  the 
atmosphere  through  the  nozzle  22.  Oxygen  gas  is  then 
released  from  the  cylinder  10  by  opening  the  metering 
43  valve  15  to  complete  the  combustion  spontaneously  in 
the  combustion  area  18.  The  rate  of  producing  illuminant 
energy  is  controlled  by  the  valves  15  and  20.  The  paleness 
and  green  brilliance  of  the  light  can  be  controlled  by  the 
ratio  of  oxygen  to  the  pyrophoric  gas.  When  it  is  desirable 
5°  to  extinguish  the  flame,  the  valves  15  and  20  are  turned 
to  shut-off  position.  Reignition  can  be  readily  obtained  by 
re-opening  valves  15  and  20,  and  this  procedure  of  igni¬ 
tion  and  extinguishment  can  be  repeated  for  signaling 
purposes.  The  cylinders  10  and  11  can  be  reused  by 
33  refilling,  as  required. 

While  many  modifications  and  changes  may  be  made 
in  the  constructional  details  and  features  of  this  inven¬ 
tion  by  rearrangement  of  pails  or  practicing  the  invention 
with  uses  other  than  disclosed  herein  1  desire  tu  be  limited 
in  the  spirit  of  my  invention  only  by  the  scope  of  the 
appended  claims. 

The  invention  described  h.  rein  may  be  manufactured 
and  used  by  or  for  the  Government  of  the  United  States 
of  America  for  governmental  piutvsej  yvithout  the  pay- 
63  ment  of  any  royalties  thereon  oi  theiefor. 

I  claim: 

1.  A  controlled  en.igy  illuminant  self-contained  flare 
device  comprising: 

a  pyrophoric  gas  confining  means; 

an  oxygen  gas  confining  means  attached  to  said  py  ro¬ 
phoric  gas  confining  means; 


206 


3.416:872 
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•  pair  of  nozzles  directed  common  combustion 
ana  with  on*  nozzle  eacfrrbnnected  by  a  conduit 
to  said  pyrophoric  gas  confining  means  and  to  said 
oxygen  gas  conflning  means,  respectively;  and 

a  metering  valve  :n  each  conduit  to  control  the  flow 
of  said  gases  through  said  nozzles  to  said  combus¬ 
tion  area  whereby  the  illuminant  can  be  turned  “on" 
without  flame  ignition  and  “off"  repeatedly,  con¬ 
trolled  in  intensity,  and  controlled  in  color  content 
for  signaling  and  flrre  illumination. 

2.  A  controlled  energy  illumirant  device  as  set  forth 
in  claim  1  wherein  : 

laid  noule  connected  to  said  pyrophoric  gas  has  a 
plurality  of  screens  therein  over  which  said  pyro¬ 
phoric  gas  passes  to  the  atmosphere.  * 


4 

3.  A  controlled  eni^  illuminant  device  as  set  forth  in 
claim  2  wherein: 

said  pyrophoric  gas  is  trimethyl  boron. 
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ABSTRACT  OF  THE  DISCLOSURE 

An  illuminating  flare  composi:ion  comprised  of  a  fuel, 
such  as  magnesium,  an  oxidizing  agent,  such  as  sodium 
nitrate,  and  a  silicone  resin  binder  which  is  a  complex 
mixture  of  organo-polysiloxanes  having  the  organic  groups 
of  methyl,  phenyl,  and  vinyl  radicals  attached  to  the  sili¬ 
con  atoms. 


The  invention  described  herein  may  be  manufactured 
and  used  by  or  for  the  Government  of  the  United  States 
of  America  for  governmental  purposes  without  the  pay¬ 
ment  of  any  royalties  thereon  or  therefor. 

BACKGROUND  OF  THF.  INVENTION 

The  present  invention  relates  lo  a  consumable  pyro¬ 
technic  device,  that  is,  an  illuminating  flare,  and  particu¬ 
larly  to  a  flare  which  is  to  have  military  application,  such 
as  one  to  be  dropped  from  an  aircraft  by  parachute. 

Various  binders  are  known  in  the  art  for  use  in  illumi¬ 
nating  flares  with  the  binders  serving  as  a  cohering  agent 
for  the  oxidizing  and  light  or  color  producing  ingredients. 
For  example,  U.S.  Patent  2,841,481,  which  issued  July  I, 
1958,  to  Ronald  G.  Hall,  discloses  pyrotechnic  composi¬ 
tions  utilizing  phenol-formaldehyde  resin,  a  urea-formal¬ 
dehyde  resin,  or  a  melamine-formaldehyde  resin  as  a 
binding  agent. 

In  U.S.  Patent  2,984,558,  which  issued  May  16.  1961, 
to  F.dward  Rollc,  there  is  disclosed  a  binder  which  is  a 
mixture  of  two  unsaturated  polyester  resins  having 
styrene  as  a  reactive  monomer.  Presently,  many  flare 
compositions  which  are  used  by  the  military  have  a  poly¬ 
ester  resin  for  a  binder,  however  these  resins  have  some 
disadvantages,  particularly  during  processing,  For  ex¬ 
ample,  many  polyester  resins  have  a  very  short  pot  life 
and  also  are  very  tacky  which  makes  it  difficult  to  clean 
the  mixing  equipment. 

SUMMARY  OF  1 HF.  INVENTION 

The  present  invention  relates  to  an  illuminating  flare 
which  is  comprised  of  magnesium,  sodium  nitrate  and  a 
silicone  resin  binder  which  is  a  complex  mixture  of  or- 
gano-polysiloxanes  having  the  organic  groups  of  methyl, 
phenyl,  and  vinyl  radicals  attached  to  the  silicon  atoms. 

One  particular  advantage  of  using  a  silicone  resin  as 
a  binder  for  flares  is  that  there  is  no  exothem  during 
polymerization.  This  feature  reduces  the  possibility  of 
accidental  ignition.  Another  safety  advantage  is  provided 
in  that  the  silicone  resin  is  all  solids,  and  since  there  is 
very  little  vapor  pressure  there  is  almost  no  odor.  Conse¬ 
quently.  the  possibility  of  becoming  obnoxious  in  the  mix¬ 
ing  or  working  area  is  greatly  reduced.  This  character¬ 
istic  is  contrasted  to  the  condition  where  polyester  resins 
containing  styrene  arc  used.  The  styrene  solvent  evapo¬ 
rates  during  the  mixing  and  handling  process  and  not 
only  is  it  odorous,  but  the  vapors  can  become  an  explosion 
hazard.  Still  another  safety  feature  associated  with  sili¬ 
cone  resins  is  the  ability  to  clean  the  mixing  equipment 
with  isopropyl  alcohol  which  is  reasonably  non-toxic.  The 


polyester  :c  ms.  ,.i  ihc  olhei  hand,  arc  generally  cleaned 
I rmn  the  inoc,...  equipment  by  using  acetone. 

The  silicone  resin  binder  used  in  the  illuminating  flares 
disclosed  herein  is  compatible  with  magnesium  and  so- 
fl  diutn  nitrate  and  after  polymerization  the  resin  is  durable 
and  tough.  After  polymerization,  the  flares  arc  relatively 
insensitive  to  drop,  friction,  and  electrostatic  energy. 

It  is  therefore  a  general  object  of  the  present  invention 
to  provide  an  improved  illuminating  flare  composition 
which  is  relatively  safe  to  mix  and  handle. 

Other  objects  and  advantages  of  the  present  invention 
will  be  readily  appreciated'  as  the  same  becomes  better 
understood  by  reference  to  the  following  detailed  descrip¬ 
tion. 

1.-,  DESCRIPTION  OF  THE  PREFERRED 

EMBODIMENT 

The  illuminating  flares  of  the  present  invention  are 
comprised  essentially  of  a  mixture  of  between  54  and  62 
percent  magnesium,  between  28  and  38  percent  sodium 
nitrate,  and  between  3  and  15  percent  of  a  silicone  resin 
which  is  a  complex  mixture  of  organo-polysiloxanes  hav¬ 
ing  the  organic  groups  of  methyl,  phenyl,  and  vinyl  radi¬ 
cals  attached  to  the  silicon  atoms. 

The  following  are  examples  of  composilions  according 
— *  to  the  present  invention. 

Example  I 

Percent 

Magnesium  (granulation  18)  -  62 

Sodium  nitrate  (20  microns)  _  35 

Silicone  resin  (Sylgard  182) _ 2.7 

Curing  agent  (182  catalyst)  _ 0.3 

The  magnesium  particles  were  of  gran.1e.tion  18,  as 
defined  in  Mil  Spec  JAN-M-382,  diluted,  “Magnesium 
Powder  for  Use  in  Ammunition."  The  silicone  resin  and 
catalyst  were  obtained  from  the  Dow  Corning  Corpora¬ 
tion,  Midland,  Mich.,  under  the  trade  name  Sylgard  182, 
and  182  curing  agent,  which  is  a  metal  catalyst.  The  fol- 
4d  lowing  is  a  chemical  analysis  of  the  silicone  resin: 

Percent 

Silicon  _ 37.7 

Oxygen  _ 21.5 

Carbon  _  32.7 

•13  Hydrogen  _  8.1 

The  silicone  resin  and  catalyst  were  first  preblcndcd 

and  then  mixed  wilh  the  magnesium.  This  mixture  was 

then  blended  and  fin.dly  the  sodium  nitride  was  added. 

.()  and  then  the  mixture  was  blended  until  n  homogeneous 

mix  was  obtained  The  mixture  was  then  put  into  a  con¬ 
tainer  and  pressed  at  8450  p.s.i.  to  form  a  candle  4.25 
inches  in  diameter.  The  weight  of  the  candle  was  6800 
g.  The  candle  was  burned  with  the  following  results: 

3.3  Burning  time,  secs. _  205 

Burning  rate,  g./sec. _  33.1 

Candlepower  _ 1.16x10® 

Example  2 

Percent 

Magnesium  (granulation  18)  -  58 

Sodium  nitrate  (20  microns) _ 37.5 

Silicone  resin  (Sylgard  182) _ 4.05 

Curing  agent  (182  catalyst) _ 0,45 

tin  The  ingredients  were  mixed  as  in  Example  I  and  pressed 
at  8450  p.s.i.  to  form  a  candle  4  25  inches  in  diameter. 
The  weight  of  the  candle  was  6800  g.  The  candle  was 
burned  with  the  following  results: 

-(i  Burning  time,  secs. _  207 

1  Burning  rate,  g./sec. _ _ 33.0 

Candlepower  _ _ 0.90 x  10® 
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Example  6 


Percent 


Magnesium  (granulation  15) - 58.4 

Sodium  nitrate  (150  microns)  - 28 . K 

Silicone  resin  (Sylgard  182) -  11.52 

Curing  agent  (182  catalyst) -  1-28 


The  ingredients  were  mixed  as  in  Example  1  and  then 
poured  into  a  container  to  cast  a  candle  16  inches  in  diam¬ 
eter.  The  weight  of  the  candle  was  56,750  g.  The  candle 
was  burned  with  the  following  results: 


Burning  time,  secs. - - -  81,5 

Burning  rate,  g./sec. -  696.3 

Candlcpowcr  - 4.21X10* 

Example  4 

Percent 

Magnesium  (granulation  17) _  57 

Sodium  nitrate  (150  microns) -  29.2 

Silicone  resin  (Sylgard  182) _  12.42 

Curing  agent  (182  catalyst) -  1.38 


The  ingredients  were  mixed  as  in  Example  1  and  then 
poured  into  a  container  to  cast  a  candle  16  inches  in 
diameter.  The  weight  of  the  candle  was  56,750  g.  The 
candle  was  burned  with  the  following  results: 


Burning  time,  secs. _  160.8 

Burning  rate,  g./sec, _ - —  352.9 

Candlepower  _ 3.73x10* 

Example  5 

Percent 

Magnesium  (granulation  15)  _  54.4 

Sodium  nitrate  (150  microns) _  31.2 

Silicone  resin  (Sylgard  182) _ 12.96 

Curing  agent  (182  catalyst) _  1.44 


The  ingredients  were  mixed  as  in  Example  1  and  then 
poured  into  a  container  to  cast  a  candle  16  inches  in 
diameter.  The  weight  of  the  candle  was  56,750  g.  The 
candle  was  burned  with  the  following  results: 


Burning  time,  secs. _  81 

Burning  rate  g./sec. _ 700.6 

Candlepower  - 8.3x10* 


Percent 


Magnesium  (granulation  17) _ 60.0 

Sodium  nitrate  (20  microns) _ 25.0 

5  Silicone  resin  (Sylgard  182) _  13.5 

Curing  agent  (182  catalyst) _  1.5 


The  ingredients  were  mixed  as  in  Example  1  and  then 
poured  into  a  container  to  cast  a  candle  16  inches  in 
diameter.  The  weight  of  the  candle  was  56,750  g.  The 
10  candle  was  burned  with  the  following  results: 


Burning  time,  secs. _  123.3 

Burning  rate,  g./sec. _  460.2 

Candlepower  _ 4.75x10* 


15  The  pot  life  of  Sylgard  182  is  about  eight  hours  and 
polymerization  is  a  function  of  temperature.  At  room 
temperature,  the  resin  will  cure  in  about  twenty-four 
hours,  and  at  a  temperature  of  65  degrees  C.,  the  cure 
time  is  about  four  hours. 

20  Obviously  many  modifications  and  variations  of  the 
present  invention  arc  possible  in  the  light  of  the  above 
teachings.  It  is  therefore  to  be  understood,  that  within 
the  scope  of  the  appended  claim,  the  invention  may  be 
practiced  otherwise  than  as  specifically  described. 

25  j  claim: 

1.  An  illuminating  flare  composition  composed,  by 
weight,  of  between  54  and  62  percent  of  magnesium;  be¬ 
tween  28  and  38  percent  sodium  nitrate;  between  3  and 
15  percent  of  a  vinyl  terminated  polysiloxane  composed 

30  of  about  37.7  percent  silicon,  about  32.7  percent  carbon, 
about  21.5  percent  oxygen,  and  about  8.1  percent  hydro¬ 
gen;  and  between  0.3  and  1.5  percent  of  a  metal  catalyst 
for  curing  said  vinyl  terminated  polysiloxane. 
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rather  fluid  so  that  it  can  be  readily  poured  in  a  mold  or 
container. 

It  is  therefore  a  general  object  of  the  present  invention 
to  provide  an  improved  binder  for  an  illuminating  flare, 
d  Other  objects  and  advantages  of  the  present  invention 
will  be  readily  appreciated  as  the  same  becomes  better 
understood  by  reference  to  the  following  detailed  descrip¬ 
tion. 

DESCRIPTION  Oi  THE  PREFERRED 
I"  EMBODIMENT 


ABSTRACT  OE  THE  DISCLOSURE 

An  illuminating  (hire  compovtion  comprised  of  a  fuel, 
such  as  magnesium,  an  oxidizing  agent,  such  as  sodium 
nitialo.  and  a  hinder  comprised  of  an  epoxy  resin  and  a 
polyg.ycol  resin. 


I  he  invention  described  herein  may  be  manufactured 
and  mod  by  oi  for  t he  Government  of  the  United  States 
of  Ameiica  for  governmental  purposes  without  the  pay¬ 
ment  of  any  royalties  thereon  or  therefor. 

BACKGROUND  OF  THE  INVENTION 

The  present  Invention  relates  to  a  consumable  pyro¬ 
technic  device,  that  is,  an  illuminating  flare,  and  particu¬ 
larly  to  a  Hate  which  is  to  have  military  application,  such 
a,  one  to  he  dropped  from  an  aircraft  by  parachute. 

Various  hinders  are  known  in  the  art  for  use  in  illumi¬ 
nating  flares  with  the  hindcis  serving  as  a  cohering  agent 
for  the  oxidizing  and  light  or  color  producing  ingredients, 
lor  example,  U.S.  Patent  2,841,481,  which  issued  July  1, 
1958,  to  Ronald  G.  Hall,  discloses  a  pyrotechnic  com¬ 
position  utilizing  phenol-formaldehyde  resin,  a  ureaform- 
aldehyde  resin,  or  a  melamine-formaldehyde  resin  as  a 
binding  agent. 

In  U.S.  Patent  2,984,558,  which  issued  May  16,  1961, 
to  Edward  Rolle,  there  is  disclosed  a  hinder  which  is  a 
mixture  of  two  unsatiirated  polyester  resins  having  styrene 
as  a  reactive  monomer.  Presently,  many  flare  composi¬ 
tions  which  are  used  by  the  military  have  a  polyester  resin 
for  a  hinder,  however  these  resins  have  some  disadvan¬ 
tage-,  paiti.ulaily  during  processing,  l  or  example,  many 
polyester  icons  have  a  very  short  pot  life  which  makes 
the  pioces.ing  lime  very  critical. 

SUMMARY  OP  THE  INVENTION 

T  lie  present  invention  relates  to  an  illuminating  flare 
which  is  composed  of  magnesium,  sodium  nitrate  and  a 
hinder  which  is  a  mixture  of  an  eroxy  resin  and  a  per¬ 
chlorate  -modified  amine-terminated  long  chain  polyglycol. 
The  preferred  binder  mixture  is  38  percent  epoxy  resin 
and  62  percent  polyglycol  resin. 

Illuminating  flares  can  be  made  according  to  the  teach¬ 
ings  of  the  present  invention  by  either  a  mix  and  press 
pro.  css.  a  molding  process,  or  by  a  casting  process.  In  the 
former  process  the  hinder  ingredients  are  pre-blended  and 
then  this  mi  .'tire  is  added  to  the  magnesium  fuel.  After 
again  mixing,  sodium  nitrate  is  added  and  the  mixture  is 
blended  until  a  relatively  homogeneous  mix  is  obtained. 
In  this  proves-,  about  two  to  eight  percent  of  binder  mix 
is  combine,  with  92-98  percent  of  magnesium-sodium 
nitrate.  The  mixture  is  then  added  in  increments  to  a 
candle  coni. liner  and  consolidated  by  pressing. 

In  the  molding  or  casting  process  the  ingredients  are 
blended  the  same  as  in  the  mix  and  press  process  except 
that  the  netcei.l age  ol  hinder  mix  is  much  greater.  As  the 
hinder  mix  t-  a  liquid  hclore  polymerization  takes  place, 
a  laigct  amount  of  hinder  mix  will  make  the  mixture 


The  illuminating  flares  of  the  present  invention  are 
comprised  essentially  of  a  mixture  of  between  42  and  62 
percent  magnesium,  between  28  and  40  percent  sodium 
l.">  nitrate,  and  between  2  and  18  percent  of  a  binder  mix 
comprised  of  an  epoxy  resin  and  perchlorate-modifled 
amine-terminated  long  chain  polyglycol.  The  preferred 
binder  mixture  is  38  percent  epoxy  resin  and  62  percent 
polvglycol  resin. 

2d  After  the  illuminating  flares  are  formed,  the  epoxy- 
polyglycol  resin  binder  requires  heat  and  time  to  poly¬ 
merize.  As  the  polymerization  takes  place,  the  binder  mix¬ 
ture  forms  a  tough,  rubbery  mass  which  holds  the  solid 
ingredients  together.  By  way  of  example,  polymerization, 
2”>  or  curing,  is  accomplished  by  placing  the  candles  in  an 
oven  for  24  hours  at  a  temperature  of  160  degrees  F.  A 
higher  temperature  will  shorten  the  curing  time  and  a 
lower  temperature  will  lengthen  the  time  for  curing.  After 
polymerization,  the  resulting  candle  is  a  firm,  rigid  mass. 
•f0  T  he  following  arc  examples  of  compositions  according 
to  the  present  invention. 

Example  1 

Percent 

Magnesium  (granulation  18)  _  62.0 

Sodium  nitrate  (20  microns) - 35.0 

Polyglycol  resin  (QX-3812) _  1.86 

Epoxy  resin  (D.E.R.-732)  _  1.14 

111  T  he  magnesium  particles  were  of  granulation  18.  as 
defined  in  Mil-Spec  JAN-M-382,  entitled,  ‘‘Magnesium 
Powder  for  Use  in  Ammunition."  The  polyglycol  and 
epoxy  resins  were  obtained  from  The  Dow  Chemical 
Company,  Midland,  Mich.  The  epoxy  resin  used  is  mar- 
keted  by  The  Dow  Chemical  Company  under  the  trade¬ 
mark  D.E.R.  732  and  is  a  flexible  epoxy  resin.  The  poly¬ 
glycol  resin  is  a  perchlorate-modified  amine-terminated 
long  chain  polygiycol  and  The  Dow  Chemical  Company 
.  designates  the  resin  as  QX-3812.  This  polyglycol  resin  is 
''  an  amber  liquid  having  a  specific  gravity  of  1.05  at  25°  C. 
and  has  the  following  analysis: 


Carbon _ 59.10 

Hydrogen  _  10.20 

Oxygen  _  28.05 

Chlorine  _  1.36 

Nitrogen  _  1.29 


The  epoxy  and  polyglycol  resins  were  first  pre-blended 
Oil  and  then  mixed  with  the  magnesium.  This  mixture  was 
then  blended  and  then  the  sodium  nitrate  was  added  and 
the  mixture  was  blended  until  a  homogeneous  mix  was 
obtained.  The  mixture  w’as  then  put  into  a  container  and 
pressed  at  5520  p.s.i,  to  form  a  candle  4.25  inches  in  di- 
il.v  anieter.  The  weight  of  the  candle  was  6624  g.  The  candle 
was  cured  for  24  hours  at  a  temperature  of  70  degrees  C.. 
and  after  curing  the  candle  was  burned  with  the  following 
results: 


-|(  Burning  time,  secs _  169 

‘  Burning  rate,  g/scc _  .39.2 

Candlepower  -  1.60x10* 


3 

Example  2 


3,411,963 


4 


Percent 

Magnesium  (granulation  18)  - - 62.0 

Sodium  nitrate  (20  microns) -  --  34.0 

Polyglycol  resin  (QX-3812) -  2.48 

Kpoxy  resin  (D.E.R.-732)  -  1.52 


The  ingredients  were  blended  as  in  Example  1  and 
then  pressed  at  8450  p.s.i.  to  form  a  candle  4.25  inches 
in  diameter.  The  weight  of  the  candle  was  7258  g.  The 
candle  was  cured  for  72  hours  at  a  temperature  of  80 
degrees  C.,  and  after  curing  the  candle  was  burned  with 
the  following  results: 


Burning  time,  secs. -  195 

Burning  rate,  g./scc. -  33.0 

Candlepower  _  1,74x10' 

Example  3 

Percent 

Magnesium  (granulation  18) - 58.0 

Sodium  nitrate  (20  microns) _ 37.5 

Polyglyeol  resin  (QX-3812) -  2.79 

Epoxy  resin  (D.E.R.-732)  -  1.71 


The  ingredients  were  blended  as  in  Example  1  and  then 
pressed  at  8450  p.s.i.  to  form  a  candle  4.25  inches  in 
diameter.  The  weight  of  the  candle  was  6800  g.  The 
candle  was  cured  for  72  hours  at  80  degrees  C.,  and  after 
curing  the  candle  was  burned  with  the  following  results: 


Burning  time,  secs. -  267 

Burning  rate,  g./sec. - 25.4 

Candlepower  _  1.17x10* 

Example  4 

Percent 

Magnesium  (granulation  18)  - 60.0 

Sodium  nitrate  (20  microns) - 34.0 

Polyglycol  resin  (QX-3812) - 3.72 

Epoxy  resin  (D.E.R.-732)  - 2.28 


The  ingredients  were  blended  as  in  Example  1  and  thet> 
pressed  at  3000  p.s.i.  to  form  a  candle  4.25  inches  in 
diameter.  The  weight  of  the  candle  was  6443  g.  The 
candle  was  cured  for  72  hours  at  a  temperature  of  80 
degrees  C.,  and  after  curing  the  candle  was  burned  with 
the  following  results: 


Burning  time,  secs. -  282 

Burning  rate,  g./sec. -  22.7 

Candlepower _ 0.94  X  10' 


Percent 

Magnesium  (granulation  18) - 57.0 

Sodium  nitrate  (20  microns) _ 37.0 

Polyglycol  resin  (QX-3812)  - 3.72 

Epoxy  resin  (D.E.R.-732)  -  2,28 


The  ingredients  were  blended  as  in  Example  1  and 
then  pressed  at  5220  p.s.i.  to  form  a  candle  4.25  inches 
in  diameter.  The  weight  of  the  candle  was  6624  g.  The 
candle  was  cured  for  72  hours  at  a  temperature  of  80 
degrees  C.,  and  after  curing  the  candle  was  burned  with 
the  following  results: 


Tlte  ingredients  were  blended  as  in  Example  I  and  tlu-n 
poured  into  a  container  to  cast  n  candle  16  inches  in 
diameter.  The  weight  of  the  caudle  was  56,750  g.  I  he 
candle  was  cured  for  72  hours  at  a  temperature  of  80 
5  degrees  C„  and  after  curing  the  candle  was  burned  with 
the  following  results: 
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Burning  time,  secs.  . 
Burning  rate,  g./sec. 
Candlepower - 


242 
—II  234 
0.99  X  10' 


The  cpoxy-polyglycol  resin  hinder  of  the  present  inven¬ 
tion  have  several  important  advantages  over  heretofore 
used  polyester  binders  which  arc  used  in  many  military 
type  flares.  Candles  having  epoxy-polyglycol  resin  hinder 
need  not  be  subject  to  high  pressures,  as  do  candles  hav¬ 
ing  polyester  type  binders.  For  example,  during  tests  made 
at  the  U.S.  Naval  Ammunition  Depot,  Crane,  1ml..  on 
flares  having  polyester  binders,  it  was  determined  that  by 
reducing  the  pressing  pressure  from  8450  p.s.i.  to  5220 
p.s.i.,  there  was  a  corresponding  reduction  of  efficiency 
from  40,000  cd.-sec./g.  to  about  32,000  cd.-sec./g.  This 
degradation  is  sufficiently  large  that  the  reduced  pressing 
pressures  could  not  be  used.  Tests,  however,  on  candles 
Utilizing  an  epoxy-polyglycol  resin  binder  showed  that 
pressing  pressures  of  2200  p.s.i.,  3000  p.s.i..  5220  p.s.i., 
and  8450  p.s.i.,  resulted  in  candles  nil  of  which  had  an 
efficiency  of  over  40,000  cd.-sec./g. 

Another  feature  of  an  epoxy-polyglycol  resin  hinder  is 
its  slow  burning  property.  In  tests  conducted  at  the  ll.S. 
Naval  Ammunition  Depot.  Crane,  lnd..  candles  having  an 
epoxy-polyglycol  binder  had  a  consumption  rate  of  about 
25  grams  per  second  whereas  the  same  size  candles  hav¬ 
ing  a  polyester  binder  had  a  consumption  rate  of  about 
38  grams  per  second.  The  overall  efficiency  of  the  two 
types  of  candles  was  the  same.  This  slow  burning  prop¬ 
erty  of  candles  having  an  epoxy-polyglycol  binder  is 
unique  and  is  of  considerable  advantage  for  designing 
long  burning  flares. 

Candles  made  with  the  cpoxy-polyglycol  binder  require 
an  elevated  temperature  cure  which  has  some  advantages. 
For  one  thing,  polymerization  takes  place  after  all  the 
ingredients  have  been  added  and  better  bonding  results. 
Also  the  binder  has  a  long  pot  life  at  room  temperatuie 
which  makes  it  easier  to  process  the  candles  as  there  is 
no  danger  of  setting  up  in  the  mixer  or  during  handling. 

Obviously  many  modifications  and  variations  of  the 
present  invention  are  possible  in  the  light  of  the  above 
teachings.  It  is  therefore  to  be  understood,  that  within 
the  scope  of  the  appended  claim,  the  invention  may  be 
practiced  otherwise  than  as  specifically  described. 

I  claim: 

1.  An  illuminating  flare  composition  comprised  of  be¬ 
tween  42  and  62  percent  by  weight,  of  magnesium,  be¬ 
tween  28  and  40  percent,  by  weight,  of  sodium  nitrate, 
und  between  2  and  18  percent,  by  weight,  of  a  binder 
composed  of  about  38  percent,  by  weight,  of  epoxv  resin 
and  about  62  percent,  by  weight,  of  polyglycol  resin  said 
polyglycol  resin  being  composed,  by  weight,  of  about 
59.10  percent  carbon,  about  28.05  percent  oxygen,  about 
10.20  percent  hydrogen,  about  1.36  percent  chlorine,  and 
about  1.29  percent  nitrogen. 


Burning  time,  secs. -  293 

Burning  rate,  g./sec. - - 22.6 

Candlepower - 0.91  X  10* 

Example  6 

Percent 

Magnesium  (granulation  15) - 56.0 

Sodium  nitrate  (150  microns) _ 31.2 

Polyglyeol  resin  (QX-3812) - 7.’>4 

Epoxy  resin  (D.E.R.-732)  -  4,86 
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ABSTRACT  OP  THE  DISCLOSURE 

A  device  for  determining  (hi  rrluisv  frictional  serrsi- 
tiviiy  of  a  pyrotechnic  m..tciial  hy  coanter-halsncing.  with 
a  weight,  a  rotational  iorcc  applied  hy  a  rotating  shaft  to 
a  quantity  of  pyrotechnic  material  he‘2  in  a  container 
which  is  mounted  on  a  cam,  said  weight  King  at. ached  to 
one  end  of  a  cord  with  the  other  end  of  said  cord  heirj 
attached  to  said  cum  whereby  a  variable  ’orque  arm  is 
provided  and  whereby  the  amount  of  rotation  of  said  cam 
and  the  lime  repaired  for  ignition  of  said  pjTotcchnic 
material  determines  the  relative  frict  tonal  sensitivity  of 
said  pyrotechnic  mulct  ia). 


The  invention  described  herein  may  he  manufactured 
and  used  by  or  for  tits  Government  of  the  linked  States 
of  America  for  governmental  purposes  wiihcir:  tltc  pay¬ 
ment  of  eny  royalties  thereon  or  thcicfcr. 

The  present  invention  relates  to  a  device  for  testing 
and  evaliiu  ing  the  ftictional  property  of  materials,  and 
more  particularly  to  n  test  irppt.r.  tin  for  determining  the 
frictional  sensitivity  cf  pytotechr.ic  materials. 

There  is  an  inherent  dancer  ir.  the  manufacture,  pack- 


FIGUdli  t  is  a  perspective  view  of  a  preferred  embodi¬ 
ment  of  the  present  invention; 

FIGURE  2  is  a  lop  plan  view  of  a  cam  device  foe  pro¬ 
viding  torque; 

FIGURE  3  is  a  sectional  view  taken  on  line  3—3  of 
FIGURE  2;  and 

FIGURE  4(n)  and  FIGURE  ■4(h)  are  diapTammatic 
views  illustrating;  the  variable  torque  arm  of  a  cam. 

Referring  raw  to  the  drawings  there  is  shown  a  base 
plate  11  that  is  supported  on  a  tabic  *2  which  is  slidably 
attached  to  column  13.  Column  13  also  holds  head  14 
that  supports  the  necessary  mechanism  to  turn  a  spindle 
15.  A  shaft  IS  is  attached  perpendicular  to  base  plate  11, 
end  a  cam  t7  is  rotatably  mounted  onto  shaft  16  by 
means  of  Narines  IS  and  19.  Ily  way  of  example,  the 
profile  of  cam  17  is  cut  so  that  i1  will  piovide  uniform 
motion,  that  is,  the  radius  increases  at  ;t  uniform  rate.  A 
contairar  21  is  attached  to  the  top  cam  17  by  means  of 
screws  22,  and  a  hole  23  is  provided  for  holding  a  sample 
koldei  34  which  is  made  of  a  refractory  material. 

A  dial  plate  25.  having  a  center  hole  26  therein,  is  at¬ 
tached  to  base  pialc  11,  end  lines  a;,J  numbers  represent¬ 
ing  degrees  are  provided  on  the  top  surface  of  dial  plate 
23.  A  buhing  27  is  positioned  in  center  hole  26  and  a 
flange  2S  thereon,  and  a  dial  29.  having  a  pointer  31,  is 
23  rotatably  positioned  on  flange  28,  A  pin  32  is  provided 
on  cam  17  and  extends  downwardly  so  that  it  engages 
the  edge  of  pointer  31.  It  can  thus  be  seen  'hat  when  cam 
17  is  rotated,  pin  32  moves  pointer  31  relative  to  dial 
plate  25  and  the  amount  of  rotation  of  cam  17  will  be 
30  indicated. 

A  pulley  33  :s  rotatably  mounted  cn  a  bracket  34  w  hich 
is  attached  to  base  plate  11.  Pulley  33  is  provided  with  a 
spiral  groove  35  and  a  cord  36  is  passed  over  pulley  33 
and  stmts  in  groove  35.  A  hook  37  it  attached  to  one  end 


la 


20 


and  shipping  of  pvr.UtrhnL-  i.:;>icri;.K  and  it  is  3a  of  cord  35  arid  the  other  cud  of  cord  36  is  attached  to 


aging, 

often  desirable  to  know  lh<  d-.ce  of  sensitivity  that  a 
particular  pyiotechr.ie  material  will  have  to  friction.  Here¬ 
tofore,  a  standard  testing  r.p.pai ;.tus  used  lor  determin¬ 
ing,  Button  sen-.itivity  .1  pyiotcchtiic  materials  consisted 
of  a  swinging  pc  tdi’lum  tn.it  v.as  fitted  with  a  shoe  which 
is  adapted  to  sv.ins  acres  a  lest  sample  that  i,  placed  on 
a  friction  anvil.  7  iris  pendulum  t>  pc  te'ling  apparatus  has 
two  short.' 'O, Tings,  ,-ne  living  that  tn*  te-t  c'-ta  w,-s  rot  re¬ 
producible  on  di'feicnt  in;  chutes,  feed  another  dissdvan- 
t.ino  being  that  an  impact  factor  v.as  itwitidcu  it.  the  test 
result. 

’he  present  irvvotion  p.rovd.s  an  improved  method 
arm  tv* vice  to’  ccaluetc.rg  the  fii.tiou.d  setri  Iv.'v  of  rvr> 
tschnie  man.  ials  by  cngafi.i:.  a  sj  oni.""  >1  :.Ji  wiih  a 
ijuantity  of  pa.tr  technic  nt  .tet'.'.l  held  in  a  ret:  ictory  con¬ 
tainer.  The  rufi  .  is'iy  ciitai  er  i.  n  outvied  on  a  rotata- 
b!c  lam  and  a  ioce  is  Irnnsr.rUt.d  to  the  c:  n;  drte  to  ihe 
fricli  m  t'eiv. vi  •'  the  spKrir.c  shaft  and  the  pyrotechnic 
material.  Ibis  force  rotates  the  vvhi.a  is  wiighlcd, 

ant  a  v„ihi!>!e  lever  rrr.i  is  provid'd  by  the  cam  to  pro¬ 


vide 


a  variable  tn  't 


quail. .1;,  of  r) 


ll.e  live  icq  hied  to  ignite  the 
nic  p.areiirl  is  ncurilcj.  along  with 


l!ic  angle  of  rrirdton  of  the  cam.  and  a  factor  for  fric- 


catn  17  by  means  of  pin  38.  A  weight  39  is  attached  to 
hook  37  to  apply  a  force  on  cam  17. 

Referring  spe.ifically  to  FIGURE  1  of  the  drawings, 
spindle  15  is  slidable  in  a  vertical  direction  in  head  14 
40  and  is  rotatable  in  a  clockwise  dircc.ion  by  motor  41 
through  a  bed  and  pulley  drive  system.  A  yoke  42  is  at¬ 
tached  to  the  enlarged  diameter  ponion  43  surrounding 
s;  ini'le  15  and  weights  44  arc  selectively  hooked  to  yoke 
<2.  A  standard  chucking  device  45  is  provided  on  the  end 
of  spind’e  IS  red  rad  46  i-  secured  by  chucking  device 
45  with  tits  cr.d  of  rod  46  bring  eng.rgcahle  with  pyro¬ 
technic  material  47  which  is  held  by  sample  holder  24. 
The  «J  si  ed  force  between  the  end  of  red  46  amt  the 
pyrotechnic  materia!  47  is  determined  by  the  amount  of 
weigh  t,  that  are  ;.:t  .chid  to  yoke  47. 

In  order  to  facilitate  the  holdim  <  <  spindle  15  in  an 
upward  ...» tending  position  when  a  ■<.  i  is  not  being  run, 
a  locking  arm  5!  is  thrcadeuly  attae!  d  lo  head  14  and 
unpageable  with  spindle  15  to  lock  spindle  IS  against 
vertical  movement. 

In  operaiion,  a  small  quantity  of  pyrotechnic  material 
47,  for  example  20  milliciains,  is  placed  in  holder  24  and 
an  appropriate  weight  39  is  attached  to  cord  36.  Weight 
29  causes  cam  17  to  he  rotated  against  slop  45  which  is 
attache J  to  b.  se  pl.-te  11  by  mean--  of  post  49.  Pointer 
31  is  manually  rotated  in  a  cour.terelockvvi'e  direction 
until  it  engages  pin  32.  The  torque  convener  is  now 
icudy  lor  operation.  A  prcdelcrinined  amount  of  weigh* 
44  are  added  to  voke  42  and  then  motor  41  is  energised 


45 
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53 


Cat 


lirirml  ‘insitivi.y  can  be  determined. 

It  i,  iliercfore  a  general  objc.t  if  the  prc-er.t  inve.Tion 
lo  provide  an  improved  mctl  od  and  i.,v,cc  for  I'ctertniit- 
jrv'  the  (•.dative  frictional  sensiiiiily  of  pyrotechnic  ma- 
’criul. 

Another  object  of  the  p’cse.rl  invention  is  to  proviJe  a 
novel  device  for  delft;. icing  the  arrorint  of  frictional  ^  to  rotatably  drive  spindle  15  and,  consequently  rod  46, 

foice  being  1.,'l'l‘cJ  to  a  pvotcun. lie  material.  in  a  clockwise  dbcc.ion  W  hen  spindle  15  and  rod  46 

O.hcr  1 4’ ;e Vis  mu  advantages  of  lb.  ■  pte.er.t  invention  r.ie  rotating  at  the  de  ired  speed,  they  are  lowered  SO 

will  be  readily  appitcinled  as  the  sa.t’c  becomes  better  that  the  cud  of  rod  46  engages  the  pyrotechnic  material 

understood  by  r-tc-cacc  lo  the  M.owi.u;  detailed  descrip-  _  47  in  s.  tuple  holder  24.  At  the  moment  that  rod  46  e  tr¬ 

iton  when  considered  in  comieciion  vvi;h  the  a. company-  ,0  pages  .he  ry.ot. clinic  material,  a  timer  is  started,  and 
ini-  drawings  wherein:  then  *h>Prcd  when  Ihe  pyrotechnic  material  is  ignited. 
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The  imonnt  of  force  applied  to  the  pyrotechnic  material 
47  by  rod  46  it  proportional  to  the  amount  o(  weights  44 
that  are  attached  to  yoke  41. 

The  frictional  force  between  the  end  ef  rod  44  and  the 
pyrotechnic  material  47  will  cause  cam  17  to  he  rotated  5 
in  a  clockwise  direction  and  cord  36  will  wind  onto  the 
outer  periphery  of  cam  17  thereby  raising  weight  37.  As 
cam  17  is  rotated,  the  lever  arm  through  which  weight  39 
is  acting  is  increased,  as  the  lever  arm  is  equal  to  the  dis¬ 
tance  from  the  center  of  cam  17  to  the  largest  radius  011  )() 
the  cam  touching  cord  36.  As  illustrated  in  FIGURE  4 
of  (he  drawings,  as  the  lever  arm  is  increased,  the  groove 
35  in  pulley  33  causes  cord  36  to  move  »n  amount  equal 
to  the  change  in  radius  $0  that  cord  36  will  always  he 
perpendicular  to  the  same  line  passing  through  the  center  15 
of  cam  17.  It  can  he  seen  that  as  cam  17  is  rotated,  an 
ever  increasing  torque  force  is  King  applied  to  counter¬ 
balance  the  frictional  force  between  rod  46  and  pyro¬ 
technic  material  47.  When  the  torque  force  applied  by 
weight  39  acting  through  its  lever  arm  equals  or  counter-  20 
balances  the  frictional  force  between  rod  46  and  pyro¬ 
technic  material  47,  cam  17  will  stop  rotating. 

As  pin  31  is  attached  to  earn  17,  pin  32  will  be  rotated 
with  cam  17  and  will  cause  dial  19  to  he  rotated.  Thus 
pointer  31  will  indicate  on  dial  plate  15  the  amount  of  25 
rotation  of  cam  17.  By  knowing  the  amount  of  rotation 
of  cam  17,  the  lever  arm  can  theft  he  readily  ascertained 
and  by  multiplying  the  weight  of  weight  39  by  the  lever 
arm  the  torque  force  needed  to  counterbalance  the  fric¬ 
tional  force  can  be  determined.  By  knov'ing  this  value  t>0 
and  the  time  required  to  ignite  the  pyto'.echnic  material 
47,  a  factor  can  be  determined  for  the  relative  frictional 
sensitivity  of  a  particular  pyrotechnir  material. 

It  can  thus  be  seen  that  liic  .vesent  invention  provides 
an  improved  device  for  determining  the  relative  frictional  S3 
sensitivity  of  a  pyrotechnic  material 

Obviously  many  modifications  sr.d  variations  of  the 
present  invention  are  possible  in  the  light  of  the  above 
teachings.  It  is  therefore  to  be  understood,  that  within 
the  scope  of  the  appended  claims  the  invention  may  be  40 
practiced  otherwise  than  as  specifically  described. 

What  is  claimed  is: 

I.  A  device  foi  determining  the  relative  frictional 
sensitivity  of  a  pyrotechnic  material  by  counterbalancing 
a  rotational  force  applied  to  a  quantity  of  said  pyro-  45 
technic  material  until  ignition,  said  device  comprising: 

a  bt.se  plate, 

a  cam  rotatahly  attached  to  said  base  plate. 


4 

means  on.  ..aid  ram  for  holding  a  quantity  of  pyro¬ 
technic  matr  rial, 

•  shaft  rotatably  lived  relative  to  said  base  plate  and 
rotatab1,  npacable  with  said  pyrotcehnic  material 
where!  friction  between  said  shaft  when  rotating 
and  said  pyrotechnic  material  causes  said  cam  to  be 
rotated, 

means  for  applying  a  selected  force  to  said  shaft  dur¬ 
ing  relational  engagement  of  said  shaft  with  said 
pyrotechnic  material,  and 

means  for  applying  a  force  of  known  value  to  the 
periphery  of  said  cam  tending  to  oppose  rotation 
thereof  whereby  said  cc  acting  through  a  Chang¬ 
ing  lever  a*m  countci balances  the  frictional  force 
that  rotates  said  cam  tticrebv  stopping  lotr.tion 
of  said  cam  whereby  the  amount  of  rotation  of  said 
cam  and  the  time  required  for  ignition  of  said  pyio- 
technic  material  determines  the  relative  frictional 
sen1  itisity  of  said  pyrotechnic  material. 

2.  A  device  (or  determining  the  relative  frictional 
sensitivity  of  a  pyrotechnic  material  as  ret  forth  in  claim 
1  wherein  said  means  for  applying  n  force  of  known 
value  to  said  cam  comprises: 

a  rul’ry  attached  to  said  base  plate, 

a  cord  engaging  said  pulley  and  having  one  end  at¬ 
tached  to  said  cam,  and 

a  weight  of  known  value  attached  to  the  other  end 
of  said  cord. 

3.  A  device  for  determirnig  the  relative  frictional 
sensitivity  of  a  pyrotechnic  material  as  set  forth  in 
claim  2  wherein  raid  pulley  is  provided  with  a  helical 
groove  for  seating  said  cord. 
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ABSTRACT  OF  THE  DISCLOSURE 

A  process  for  preparing  a  polymer  from  a  monomer 
selected  from  the  class  consisting  of  acrylic  acid,  meth- 
acrylic  acid  and  esters  of  acrylic  acid  and  methacrylic 
acid  comprising  dissolving  water  moistened  strontium 
perchlorate  in  said  monomer  and  then  catalyzing  the 
solution  of  moistened  strontium  perchlorate  and  mon¬ 
omer. 


The  invention  described  herein  may  be  manufactured 
and  used  by  or  for  the  Government  of  the  United  States 
of  America  for  governmental  purposes  without  the  pay¬ 
ment  of  any  royalties  thereon  or  therefor. 

The  present  invention  relates  to  a  process  for  polymer¬ 
izing  monomers  and  more  particularly  to  a  process  for 
polymerizing  acrylic  monomers  for  use  in  pyrotechnic 
compositions. 

Various  processes  are  known  in  the  prior  art  for  polym¬ 
erizing  acrylic  monomers.  It  is  well-known  that  per¬ 
oxides  may  he  employed  as  catalysts,  One  of  tire  most 
commonly  used  peroxide  catalysts  is  benzoyl  peroxide 
which  yields  high  peak  exothermic  temperatures.  How¬ 
ever,  if  the  process  is  not  controlled,  vaporous  bubbles 
are  evolved  which  remain  as  blobs  in  the  polymerized 
substance  when  used  with  monomers  sach  as  methyl  meth¬ 
acrylate.  In  U.S.  Patent  2,616,878.  which  issued  on  Nov. 
4,  1952.  to  Maurice  Mention,  2-methyltctrahydrofurane  is 
used  to  polymerize  methyl  methacrylate  io  give  a  clear 
limpid  polymer  free  from  bubbles.  However,  the  disad¬ 
vantage  of  the  use  of  2-methyltetrahydrofurane  is  that 
about  a  thirteen  hours  curing  cycle  is  required. 

Various  tertiary  amines,  such  as  N,N-dimethylaniline, 
N.N  dimethyl-p-toluidine.  and  trihcxylaminc  arc  also  used 
with  benzoyl  peroxide  to  promote  the  polymerization  of 
methyl  methacrylate.  However,  these  tertiary  amines  are 
not  oxidizing  agents  and  therefore  do  not  impart  com¬ 
bustibility  to  the  polymer.  While  noncombustibility  is 
often  desirable  in  commercial  applications,  it  is  not  de¬ 
sirable  .in  some  military  applications  such  as  pyrotechnics 
and  propellants. 

In  the  present  invention,  strontium  perchlorate  contain¬ 
ing  up  to  about  4  percent  of  water  is  used  to  prepolyrrer- 
ize  the  acrylic  monomer  with  complete  polymerization 
being  effected  at  a  later  time  by  the  addition  of  a  catalyst. 
The  strontium  perchlorate  will  dissolve  in  the  acrylic  mon¬ 
omer  with  the  degree  of  solubility  being  related  to  the 
amount  of  moisture  added  to  the  strontium  pereh'orate. 
As  increasing  amounts  of  strontium  perchlorate  are  dis¬ 
solved  in  the  acrylic  monomer,  the  solution  becomes  more 
viscous  due  to  polymerization  induced  by  the  salt. 

It  is  therefore  a  general  object  of  the  present  invention 
to  provide  an  improved  process  for  polymerizing  acrylic 
monomers. 

Another  object  of  the  present  invention  is  to  provide 
a  process  for  prepolymerizing  an  acrylic  monomer  where¬ 
by  the  polymerizable  fluid  will  be  composed  of  both  a 
fuel  and  an  oxidizing  agent. 

Still  another  object  of  (be  present  invention  is  to  pro¬ 


vide  a  process  for  controlling  the  degree  and  rate  of 
polymerization  of  an  acrylic  monomer. 

Other  objects  and  advantages  of  the  present  invention 
will  be  readily  appreciated  as  tlie  same  becomes  better 
B  understood  by  reference  to  the  following  description. 

It  has  been  found  that  strontium  perchorlate  contain¬ 
ing  up  to  4  percent  of  water  will  dissolve  in  acrylic  mon¬ 
omers  such  as  the  esters  of  acrylic  and  methacrylic  acids. 
At  room  temperature,  about  18  parts  of  strontium  per- 
10  chlorate  will  dissolve  in  100  parts  of  muhyl  methacrylate 
monomer.  It  has  been  discovered,  however,  that  the  de¬ 
gree  of  olubility  is  related  to  the  amount  of  moisture 
container  in  the  oxidant.  Maximum  solubility  occurs  when 
about  2  2  percent  of  moisture  is  present  in  the  oxidant. 
IS  Upon  mixing  the  desired  amount  of  oxidant  with  the 
acrylic  monomer,  a  prepolymer  is  readily  formed,  ac¬ 
companied  by  feat  evolution,  This  results  in  an  increase 
in  viscosity  of  the  mixture.  This  reaction  occurs  without 
the  need  of  an  organic  catalyst,  and  if  the  process  is  not 
tit)  regulated  as  to  the  degree  of  solubility  and  temperature, 
a  hard  polymeric  mass  will  be  formed. 

In  order  to  obtain  information  concerning  the  effect  of 
the  amount  of  water  in  strontium  perchlorate  on  its  solu¬ 
bility  in  an  acrylic  monomer,  a  number  of  samples  were 
2S  prepared  using  different  moisture  contents.  Strontium  per¬ 
chlorate  was  prepared  by  adding  water  until  the  desired 
moisture  concentration  was  obtained.  The  moistened  salt 
was  then  added  to  25  ml.  of  monomer  (methyl  meth¬ 
acrylate)  while  a  temperature  of  25  degrees  C.  was  main- 
no  tained.  An  excess  of  salt  was  added  and  the  temperature 
was  raised  to  30  degrees  C.  in  order  to  dissolve  the  excess 
salt.  The  temperature  was  then  reduced  to  25  degrees  C. 
in  order  to  crystalize  the  excess  salt  from  the  solution. 
The  results  arc  listed  in  Table  1.  It  should  be  noted  that 
35  maximum  solubility  occurs  when  the  percentage  of  water 
present  is  about  2.2  percent. 

TABLE  l 
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60  ,n.  order  to  show  the  activating  effect  that  strontium 

peichlorate  has  on  an  acrylic  monomer,  a  number  of 
samples  were  prepared  using  different  amounts  of  the  salt. 
A  reagent  grade  anhydtoits  stiontium  perchlorate  was 
used  to  which  water  was  added  to  provide  about  2.2  per- 
68  cent  moisture.  Varying  amounts  of  the  salt  were  dissolved 
in  each  of  25  ml.  of  monomer  ( methyl  methacrylate  in¬ 
hibited  with  25  p.p.m.  hydroquinonc).  After  the  stron¬ 
tium  perchlorate  was  dissolved,  '/i  ml.  of  cuntene  hydro¬ 
peroxide  catalyst  was  added.  The  activated  anj  catalyzed 
00  solution  was  then  heated  in  an  oven  at  85  degrees  C.  and 
the  time  fo  effect  polymerization  was  recorded.  The  re¬ 
sults  arc  shown  in  Table  11.  S ample  number  8,  containing 
only  the  ml.  of  cumene  hydroperoxide  as  a  ca'alyst 
was  prepared  as  a  control  sample.  Sample  number  8  did 
e3  not  contain  any  strontium  perchlorate  and  required  ap¬ 
proximately  4  hours  to  polymerize.  By  comparison, 
sample  number  9,  which  contained  only  about  2.5 Vi-  of 
moistened  strontium  perchlorate,  was  polymerized  in 
about  66  minutes.  The  magnitude  of  the  polymerization 
70  1<mc  reduction  caused  by  the  relatively  small  amount  of 
oxidant  is  one  of  the  significant  features  of  the  present 
invention. 
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While  (he  samples  listed  in  Table  II  were  catalyzed  with 
cumene  hydroperoxide,  there  are  many  more  commonly 
known  catalysts  that  promote  polymerization  of  acrylic 
monomers.  Included  among  the  known  catalysts  are  di¬ 
acyl  peroxides,  ketone  peroxides,  alkyl  hydroperoxides, 
aralkyl  hydroperoxides,  alkyl  pe rasters,  and  aUyl  acid 
peresters.  Various  effects  can  be  obtained  by  the  use  of 
different  catalysts  and  also  combination  of  catalysts  can 
produce  effects  not  readily  available  with  any  single  cat¬ 
alyst. 

While  Tables  I  and  II  each  show  the  relationship  of 
various  samples  of  methyl  methacrylate  and  stroitium 
perchlorate,  strontium  perchlorate  also  exhibits  similar 
characteristics  as  shown  in  Tables  I  and  II,  when  mixed 
in  solution  with  acrylic  acid,  methacrylic  acid,  and  esters 
of  acrylic  acid  and  methacrylic  acid,  such  as  methyl  acryl¬ 
ate  and  ethyl  acrylate.  Samples  were  prepared  in  which 
about  21  gms.  of  ,-trontium  perchlorate,  moistened  with 
■bout  Vi  gm.  of  water,  was  added  to  each  of  23  mi.  of 
acrylic  acid  monomer,  methacrylic  acid  monomer,  and 
various  esters  of  acrylic  and  methacrylic  acid.  To  each 
of  the  mixtures  about  '/4  ml.  of  cumene  hydroperoxide 
catalyst  was  added,  and  with  each  sample  the  polymeriza¬ 
tion  time  was  reduced  from  an  excess  of  5  hours  to  less 
than  10  minutes.  As  in  the  samples  using  methyl  meth¬ 
acrylate,  the  moisture  content  in  the  strontium  perchlor¬ 
ate  affects  the  solubility  in  the  monomer. 

It  can  thus  be  seen  that  strontium  perchlorate  acts  both 
as  an  activator  and  a  catalyst,  that  is,  small  amounts  of 
strontium  perchlorate,  when  added  to  an  acrylic  mon¬ 


omer,  wilt  shorten  the  induction  time  normally  required 
to  polymerize  the  monomer,  and  also  the  temperature  re¬ 
quired  to  polymerize  the  monomer  it  less.  When  the 
strontium  perchlorate  dissolves  in  the  monomer,  t  sere  is 
0  provided  a  fluid  which  serves  both  as  a  fuel  and  ati  oxid¬ 
izing  agent.  This  fluid,  when  polymerized,  serves  as  an 
excellent  binder  for  uie  in  pyrotechnics  and  rocket 
propellants. 

Obviously  many  modifications  and  variations  of  the 
present  invention  are  possible  in  the  light  of  the  above 
teachings.  It  is  therefore  to  be  understood,  that  within 
the  scope  of  the  appended  claims,  the  invention  may  be 
practiced  otherwise  than  as  spcc>hcally  described. 

What  is  claimed  is: 

in  1.  A  process  for  preparing  a  polymer  from  at  least 
one  monomer  from  the  class  consisting  of  acrylic  acid, 
methacrylic  acid,  and  esters  of  acrylic  acid  and  meth- 
tcrylic  add  comprising: 

first  dissolving  water  moistened  strontium  perchlorate 
>>o  with  a  said  monomer  in  the  ratio  of  between  .023 
to  .23  part,  l  y  weight,  of  strontium  perchlorate  per 
one  part  of  monomer,  and 

then  catalyzing  the  solution  of  moistened  strontium 
perchlorate  and  monomer  whereby  said  monomer  is 
23  polymerized  in  a  relatively  short  time. 

2.  A  process  for  preparing  a  polymer  as  se  forth  in 
claim  1  wherein  said  solution  is  catalyzed  with  a  polym¬ 
erization  catalyst  selected  from  the  group  consisting  of 
diacyl  peroxides,  ketone  peroxides,  alkyl  hydroperoxides, 

,3h  aralkyl  hydroperoxides,  and  alkyl  peresters. 

3.  A  process  for  preparing  a  polymer  as  <et  forth  in 
claim  1  whtrein  said  solution  is  catalyzed  with  cumene 
hydroperoxide. 

4.  A  process  for  preparing  a  polymer  as  set  forth  in 
3*>  claim  I  wherein  said  strontium  perchlorate  is  moistened 

with  between  0.1  and  4  parts,  by  weight,  of  water  per 
one  hundred  parts  of  strontium  perchlorate. 
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The  invention  described  herein  may  be  manufactured 
and  used  by  or  for  the  Government  of  the  United  States 
of  America  for  governmental  purposes  without  the  pay¬ 
ment  of  any  royalties  thereon  or  therefor. 

The  present  invention  relates  to  a  gun  for  launching 
pyrotechnic  devices,  such  as  smoke  and  colored  flares, 
and  more  particularly,  the  invention  relates  to  a  flare  gun 
having  a  qu;ck  disconnect  coupling  foT  quickly  connect¬ 
ing  and  disconnecting  a  flare  cartridge  to  a  gun. 

Various  devices  have  been  employed  in  the  past  to 
launch  a  pyrotechnic  flare  by  a  hand-held  device.  One 
relatively  small  device  for  launching  flares  is  shown  in 
U.S.  Patent  3,044.360,  which  issued  July  17,  1962,  to 
Russell  O.  Stefan  and  Anton  G.  Lang.  A  guide  tube 
having  a  bore  therein  is  provided  with  a  cylindrical  firing 
pin  that  is  spring  biased  by  an  expansive  coil  spring.  The 
lower  end  of  the  tube  is  closed  by  a  threaded  plug  and 
the  opposite,  or  upper  end,  is  threaded.  A  flare  cartridge 
h  provided  with  an  externally  threaded  nipple  which  is 
threadedly  engageable  in  the  upper  end  of  the  tube. 

In  U.S.  Patent  3,102,477,  which  issued  Sept.  3,  1963, 
to  Russell  O.  Stefan  and  Anton  G.  Lang,  there  is  shov.-n 
a  device  similar  to  that  shown  in  VS.  Patent  3,044,360, 
except  there  is  shown  an  improved  flare  cartridge.  In  this 
patenred  device,  the  fuse  charge  is  ignited  in  a  manner 
to  delay  its  burning  and  thus  assure  that  a  substantial 
portion  of  the  mass  of  the  fuse  will  remain  unconsumed 
during  a  considerable  portion  of  the  upward  flight  of  the 
projectile,  thereby  contributing  to  the  momentum  aiding 
in  the  ascent  of  the  projectile  and  deferring  the  ignition 
of  the  signal  charge  until  the  projectile  has  reached  an 
altitude  where  it  will  be  an  effective  signal.  The  device 
of  U.S.  Patent  3.102,477,  like  that  of  U.S.  Patent  3,044,- 
360,  threadedly  connects  the  projectile  to  the  launcher. 

While  the  devices  of  the  above-mentioned  patents  per¬ 
form  adequately,  they  have  a  disadvantage  in  that  the 
operator  needs  both  hands  to  assemble  the  projectile  to 
the  launcher  and  also  to  disassemble  the  projectile  after 
firing.  Also,  the  time  required  to  threadedly  attach  and 
disconnect  the  projectile  to  the  launcher  is  relatively 
long  and  flares  or  signals  cannot  be  rapidly  launched. 

The  present  invention  consists  of  a  projector  lube  that 
has  a  cylindrical  firing  pi.i  and  a  ;  cring  is  provided  to 
forcibly  drive  the  firing  pin  against  a  projectile  case. 
The  projectile  case  is  provided  with  a  circumferential 
groove  on  one  end  that  engages  with  a  quick  disconnect 
device  that  is  provided  on  the  outer  end  of  the  projector 
tube.  The  quick  disconnect  consists  of  a  plurality  of 
balls  that  are  separately  retained  in  tapered  holes  that 
are  of  such  dimensions  that  a  portion  of  the  balls  extend 
into  the  inner  diameter  of  the  tube.  A  spring-biased 
sleeve  is  provided  on  the  outer  diameter  of  the  tube  and 
the  inner  bore  of  this  sleeve  is  provided  with  a  tapered 
portion  that  is  engageable  with  the  bails.  Lateral  move¬ 
ment  of  the  sleeve  causes  the  balls  to  move  inwardly  or 
outwardly,  depending  upon  the  direction  of  travel  of  the 
sleeve.  The  balls  are  engageable  with  the  circumferen¬ 
tial  groove  to  lock  the  projectile  case  to  tbe  projector 
tube. 

It  is  therefore  a  general  object  of  the  present  inven¬ 
tion  to  provide  an  improved  projector  for  launching 
pyrotechnic  signals. 
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Another  object  of  the  present  invention  is  to  provide 
means  on  a  projector  for  quickly  attaching  a  projectile 
to  a  projector  case. 

Still  another  object  of  the  present  invention  is  to  pro¬ 
vide  a  release  mechanism  on  a  projector  that  is  easily 
operated  with  one  hand. 

Other  objects  and  advantages  of  the  present  invention 
will  be  readily  appreciated  as  the  same  becomes  better 
understood  by  reference  to  the  follow  ing  detailed  descrip¬ 
tion  when  considered  in  connection  with  the  accompany¬ 
ing  drawings  wherein:  . 

FIGURE  1  is  a  top  plan  view  of  a  preferred  embodi¬ 
ment  of  the  present  invention; 

FIGURE  2  is  a  sectional  view  taken  on  line  2—2  of 
FIGURE  I; 

FIGURE  3  is  an  end  view  of  the  embodiment  shown 
in  FIGURE  1,  showing,  however,  the  cartridge  removed; 

FIGURE  4  is  a  partial  sectional  view  showing  a  sleeve 
retracted  in  order  to  facilitate  coupling  of  a  projectile 
case  to  a  projector  tube; 

FIGURE  5  is  a  partial  sectional  view  showing  a  car- 
tridge  after  firing;  and 

FIGURE  6  is  a  partial  sectional  view  similar  to  FIG¬ 
URE  5  of  the  drawing  onlv  showing  a  sleeve  retracted 
in  order  to  uncouple  a  cartridge  from  a  projector  tube. 

Referring  now  to  the  drawings,  wherein  like  reference 
characters  designate  like  or  corresponding  parts  through¬ 
out  the  several  views,  there  is  shown  a  projectile  launcher 
II  to  which  a  projectile  case  12  is  attached.  The  launch¬ 
er  is  comprised  of  a  cylindrical  tube  13  which  is  closed 
at  one  end  by  a  plug  14.  A  firing  pin  15  is  freely  slid¬ 
able  within  the  bore  of  tube  13  and  a  pointed  striker  16 
is  provided  on  the  forward  end  of  firing  pin  15.  A  coiled 
spring  17  is  provided  between  the  rear  end  of  firing  pin 
15  and  plug  14. 

Referring  particularly  to  FIGURE  1  of  the  drawings, 
a  firing  slot  18  is  cut  through  the  wall  of  tube  13,  at 
likewise  a  cocking  slot  19  is  cut  through  the  wall  of  tube 
13.  Cocking  slot  19  is  parallel  to  firing  slot  18,  but 
shorter  in  length,  and  the  two  slots  are  connected  by  a 
cross  slot  21.  The  end  of  cocking  slot  19  is  provided 
with  a  safety  notch  22  that  prevents  the  firing  of  the 
launcher  in  case  the  launcher  is  accidentally  dropped.  A 
cocking  pin  20  is  threadedly  attached  to  firing  pin  15, 
and  cocking  pin  20  has  a  reduced  diameter  portion  that 
pasres  through  the  slots  in  tube  13. 

On  the  forward  end  of  a  launcher  11,  a  quick  disconnect 
coupling  23  is  provided.  Coupling  23  is  comprised  of  a 
sleeve  24  that  has  an  internal  tapered  portion  25  that 
adjoins  ar,  enlarged  counterborc  section  26  that  opens  in 
a  forward  direction.  A  second  enlarged  counterbore 
section  27  is  provided  in  sleeve  24  and  opens  in  a  rearward 
facing  direction.  Counterborc  section  27  terminates  to 
form  a  shoulder  28.  A  retaining  groove  is  provided 
on  the  outer  periphery  of  tube  13  and  a  retaining  ring  29 
is  provideo  therein.  A  coiled  spring  31  is  positioned  be¬ 
tween  shoulder  28  and  retaining  ring  29.  Tube  13  is 
also  provided  with  three  tapered  holes  that  are  equally 
spaced  and  positioned  near  the  end  of  tube  13.  A  ball 
32  is  provided  in  each  tapered  hole  and  tne  dimensions 
of  the  balls  and  the  tapered  holes  are  such  that  a  portion 
of  the  balls  protrude  within  the  bore  of  tube  13.  By 
way  of  example,  the  tapered  holes  might  have  a  diameter 
at  the  outer  edge  of  0.135  inch  and  a  diameter  at  the  inner 
edge  of  0.120  inch,  and  the  diameter  of  the  ball  might 
be  0.125  inch. 

Sleeve  24  is  provided  with  a  large  diameter  portion 
30  that  provides  a  gripping  surface  for  actuating  coupling 
23.  After  coupling  23  is  assembled,  retaining  ring  29 
and  shoulder  28  prevent  coupling  23  from  becoming  un¬ 
attached  from  the  tube  13  when  coupling  23  is  moved 
in  a  rearward  direction,  and  balls  32  and  tapered  portion 
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25  prevent  coupling  23  from  becoming  or  attached  when 
coupling  23  is  moved  m  a  forward  direction 

Referring  particularly  to  FIGURE  2  of  the  drawings, 
projectile  case  12  is  comprised  of  a  metallic  cartridge  33 
that  is  provided  with  a  ball  groove  34  on  one  end.  Groove  5 
34  is  engageable  with  the  three  balls  32.  A  primer  35 
is  provided  within  cartridge  33  adjacent  the  end  that 
engages  launcher  II,  and  a  quantity  of  black  powder  35 
is  adjacent  the  primer  35.  A  flare  cup  assembly  is 
provided  adjacent  the  black  powder  and  is  comprised  of  ](, 
a  cup  37  that  contains  a  quantity  of  pyrotechnic  compo¬ 
sition  38  which,  upon  burning,  provides  a  pyrotechnic 
display.  Spacers  39,  as  required,  ate  provided  and  the 
open  end  of  cartridge  33  is  closed  by  an  end  cap  41. 

In  operation,  prior  to  coupling  projectile  case  12  to  l.» 
launcher  11,  cocking  pin  20  is  moved  so  that  the  reduced 
diameter  portion  of  cocking  pin  20  passes  through  slot 
19.  As  best  shown  in  FIGURE  2  of  the  drawings,  the 
pointed  striker  16  is  spaced  back  so  that  it  will  not  come 
into  contact  with  primer  35.  To  facilitate  coupling  of  20 
projectile  case  12  to  launcher  11,  sleeve  24  is  retracted, 
thus  compressing  spring  31  and  moving  the  tapered  por¬ 
tion  25  away  from  balls  32.  Balls  32  are  now  no  longer 
wedged  in  their  respective  tapered  holes  and  are  free  to 
be  moved  outwardly  from  tube  13.  Cartridge  33  is  then  23 
inserted  into  the  bore  of  tube  13  untij  it  shoulders  against 
the  front  surface  of  tube  13.  Sleeve  24  is  then  released 
and  spring  31  drives  sleeve  24  forwarc  and  tapered  portion 
25  causes  ba'ls  32  to  become  wedged  in  their  respective 
holes.  Balls  32  protrude  into  groove  34  of  cartridge  33  30 
and  lock  the  cartridge  to  tube  13. 

When  it  is  desired  to  fire  polytechnic  device,  cocking 
pin  28  is  stroked  backward  in  cocking  skit  19,  thus  com¬ 
pressing  spring  17.  Cocking  pin  20  is  then  moved  through 
cross  slot  21  and  into  firingakt  18.  The  cocking  pin  28  33 
is  then  released  and  spring  l“rives  firing  pin  15  forward¬ 
ly  and  striker  16  strikes  primer  35  causing  it  to  fire. 
Primer  35.  in  turn,  ignites  the  black  powder  36  which 
propels  flare  cup  37  outwardly  and,  at  the  same  time, 
causes  the  pyrotechnic  composition  38  to  ignite.  4° 

Referring  particularly  to  FIGURE  5  of  the  drawing*, 
it  can  be  seen  that  after  flare  cup  37  has  been  propelled 
outwardly,  the  spent  cartridge  33  is  still  coupled  to  launch¬ 
er  1 1  by  means  of  coupling  23.  The  forward  end  of  firing 
pin  15  is  in  contact  with  the  end  of  cartridge  33  and  spring  <3 
17  is  applying  pressure  to  the  opposite  end  of  firing  pin 
15,  and  this  pressure  is  tending  to  eject  cartridge  33.  The 
balls  32,  however,  are  still  retaining  the  spent  cartridge 
33. 

Referring  now  to  FIGURE  6  of  the  drawings,  coupling  30 
23  is  shown  retracted,  whereupon  the  pressure  being  ap¬ 
plied  by  spring  17  moves  firing  pin  15  forward  thereby 
causing  the  firing  pin  15  to  eject  spent  cartridge  33. 
Firing  pin  15  moves  forward  until  cocking  pin  20  reaches 
the  forward  end  of  firing  slot  18.  33 

It  can  thus  be  seen  that  the  present  invention  provides 
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a  relatively  simple  means  for  coupling  a  projectile  case 
to  a  launcher  so  that  very  rapid  firing  caa  be  accomplished. 

Obviously  many  modifications  and  variations  of  the 
present  invention  are  possible  in  the  light  of  the  above 
teachings.  It  is  therefore  to  be  understood,  that  within 
the  scope  of  the  appended  claims,  the  invention  may  be 
practiced  otherwise  than  as  specifically  described. 

What  is  claimed  is: 

1.  A  gun  for  launching  a  pyrotechnic  signal  m  a  car¬ 
tridge  having  a  circumferential  groove  around  the  outer 
periphery  thereof,  said  gun  comprising: 

a  cylindrical  tube  having  a  closed  end  and  an  open 
end, 

a  cylindrical  firing  pin  slidably  positioned  within  said 
cylindrical  tube  and  having  a  pointed  striker  on 
the  forward  end  thereof, 

a  coiled  spring  within  said  cylindrical  tube  between  said 
closed  end  and  the  rear  end  of  said  firing  pin, 
a  longitudinally  extending  firing  slot  through  the  wall 
of  said  cylindrical  tube, 

a  longitudinally  extending  cocking  slot  through  the 
wall  of  said  cylindrical  tube,  said  cocking  slot  being 
parallel  to  and  shorter  than  said  firing  slot, 
a  cross  slot  connecting  the  rearward  ends  of  said  firing 
slot  and  said  cocking  slot, 

a  cocking  pin  connected  to  said  firing  pin  and  passing 
through  and  being  movable  in  said  firing  and  cocking 
slots, 

a  plurality  of  equally  spaced  tapered  holes  near  said 
open  end  of  said  cylindrical  tube, 
a  plurality  of  spherical  balls  positioned  one  each  in 
each  said  tapered  hole,  said  balls  being  engageable 
with  said  circumferential  groove  in  said  cartridge, 
a  sleeve  slidably  positioned  on  the  outer  periphery  of 
said  cylindrical  tube,  said  sleeve  having  an  inner 
tapered  surface  engageable  with  said  plurality  of 
spherical  balls,  and 

spring  means  for  biasing  said  tapered  surface  against 
said  balls. 

2.  A  gun  for  launching  a  pyrotechnic  signal  as  set  forth 
in  claim  1  wherein  a  safety  notch  is  provided  at  the  rear 
end  of  said  cocking  slot 

3.  A  gun  for  launching  a  pyrotechnic  signal  as  set 
forth  in  claim  1  wherein  means  are  provided  for  ejecting 
said  cartridge. 
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The  invention  described  herein  may  be  manufactured 
and  used  by  or  for  the  Government  of  (he  United  States 
of  America  for  governmental  purposes  without  the  pay¬ 
ment  of  any  royalties  thereon  or  therefor. 

The  present  invention  relates  to  a  new  compound  and  15 
more  particularly  to  a  new  compound  that  can  be  used 
as  a  pyrotechnic  composition,  either  singularly  or  in  com¬ 
bination  with  other  ingredients. 

Red  pyrotechnic  flares  are  presently  formulated  using 
conventional  ingredients  such  as  strontium  nitrate,  potas-  20 
sium  perchlorate,  magnesium,  polyvinyl  chloride  and 
strontium  oxalate.  These  and  similar  ingredients  arc 
mixed  together  in  various  proportions  to  make  red  flares. 
There  is,  however,  a  continuing  demand,  especially  from 
military  services,  to  provide  flares  with  increased  per-  25 
formance,  and  to  meet  these  requirements,  conventional 
ingredients  arc  rearranged  and  reapportioned.  The  state 
of  the  art  has  now  reached  the  point  where  rearranging 
and  reapportioning  will  no  longer  provide  new  flares. 

The  present  invention  relates  to  a  new  compound  that  30 
contains  its  own  fuel,  oxygen,  and  color  ingredients. 

This  compound  is  prepared  by  the  reaction  of  glycine  with 
strontium  perchlorate  in  a  ratio  of  3  moles  of  glycine  to 
one  mole  of  strontium  perchlorate.  The  synthesis 
methods  consist  essentially  in  the  evaporation  of  water  35 
from  an  aqueous  solution  of  the  two  ingredi-nts.  The 
resultant  compound  is  a  white  crystalline  solid:  not  con¬ 
sidered  as  heing  hygroscopic;  not  sensitive  when  subjected 
to  impact  and  electrostatic  sensitivity  tests;  and,  when 
burned,  produces  a  red  flame.  40 

It  is  therefore  a  general  object  of  the  present  invention 
to  provide  a  new  compound  by  reacting  glycine  and 
strontium  perchlorate  in  the  ratio  of  three  moles  to  one 
mole. 

Another  object  of  the  present  invention  is  to  provide  a 
new  compound  suitable  for  use  as  a  pyrotechnic  material. 

Other  objects  and  advantages  of  the  present  invention 
will  be  readily  appreciated  as  the  same  becomes  belter 
understood  by  reference  to  the  following  detailed  descrip¬ 
tion  when  considered  in  connection  with  the  accompany- 
ing  drawing  wherein  the  figure  is  a  graph  showing  the 
optimum  relationship  between  temperature  and  specific 
gravity  in  the  formation  of  crystals. 

In  the  synthesis  of  the  new  compound  of  the  present 
invention,  one  mole  of  strontium  perchlorate  is  dissolved 
in  300  ml.  of  distilled  water  and  then  heated  to  about 
80  degrees  C.  Any  insolubles  are  then  filtered  out.  Next, 
three  moles  of  glycine  are  added  to  the  solution  and  the 
solution  is  stirred  until  the  glycine  is  dissolved.  The 
solution  is  then  adjusted  for  optimum  crystallization  con-  00 
dition.  It|  has  been  found  that  crystals  will  most  readily 
form  when  the  specific  gravity  of  the  solution  is  main¬ 
tained  within  a  certain  range  for  a  given  temperature. 

The  figure  of  thr  drawing  shows  the  range  of  specific 
gravity  for  various  temperatures.  For  example,  when  05 
the  solution  is  maintained  at  a  temperature  of  80  degrees 
C,,  the  specific  gravity  of  the  solution  should  be  main¬ 
tained  between  1.300  and  1.517. 

At  a  tempt rature  of  about  63  degrees  C.  the  solution 
is  seeded  and  crystals  begin  to  form.  During  formation  <j0 
of  the  crystals,  the  solution  is  allowed  to  cool  without 
stirring  and  by  the  time  the  temperature  of  the  solution 
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reaches  25  degrees  C.,  crystals  have  been  formed  in 
large  quantities.  The  crystals  are  removed  by  filtration 
and  then  dried  at  about  100  degrees  C.  The  filtrate  can 
be  used  to  form  additional  crystals  by  adding  more  stron 
tium  perchlorate  and  glycine  in  the  proper  proporiion. 

The  compound  formed  by  the  reaction  of  strontium 
perchlorate  and  glycine  is  a  while  crystalline  solid  and 
has  a  solubility  of  120  gms.  per  100  ml.  of  water  at  25 
degrees  C.  It  is  estimated  that  the  molecular  weight  is 
511.75.  A  3  gnt.  sample  of  the  new  compound  gained 
0.635  percent  in  weight  after  it  has  been  subjected  for 
6  hours  to  a  slowly  moving  stream  of  air  containing  75 
percent  humidity  at  25  degrees  C.  The  compound  is, 
therefore,  not  considered  as  being  hygroscopic.  The  com¬ 
pound  was  considered  as  being  not  sensitive  when  sub¬ 
jected  to  impact  and  electrostatic  sensitivity  tests. 

Pyrotechnic  candles  were  prepared  by  pressing  various 
compositions  into  .ardboard  tubes  having  an  inside  diam¬ 
eter  of  1.437  inches.  The  length  of  the  candle  was  about 
2.5  inches. 

Example  l 

A  candle  was  pressed  using  a  mixture  of  100  grams  of 
compound  (tris  (glycine)  strontium  (II)  perchlorate)  and 
3  grams  of  castor  oil.  The  candle  burned  with  a  weak 
red  flame  for  about  three  minutes.  Very  little  ash  was 
formed. 

Example  II 

A  candle  was  pressed  using  a  mixture  of  95  grams  of 
compound  (tris  (glycine)  strontium  (II)  perchlorate), 
5  grams  of  magnesium,  and  3  grams  of  castor  oil.  The 
candle  burned  with  a  weak  red  flame  for  two  minutes. 
There  was  a  slight  trace  of  .sh  formation. 

Example  III 

A  candle  was  pressed  using  a  mixture  of  90  grams  of 
compound  (tris  (glycine)  strontium  (II)  perchlorate), 
10  grams  of  magnesium,  and  3  grams  of  castor  oil.  The 
candle  burned  with  a  strong  red  flame  for  about  1.75 
minutes  and  the  ash  formation  was  low. 

Example  IV 

A  candle  was  pressed  using  80  grams  of  compound 
(tris  (glycine)  strontium  (II)  perchlorate),  20  grants  of 
magnesium,  and  3  grams  of  castor  oil.  The  candle  burned 
with  a  strong  red  flame  about  1.33  minutes  and  there 
was  medium  ash  formation. 

The  above-listed  formulas  are  not  necessarily  the 
optimum  ones  for  pyrotechnic  candle:,  but  rather  were 
compounded  to  provide  that  the  compound  tris  (glycine) 
strontium  (II)  perchlorate  would  sup  tort  combustion 
without  the  addition  of  a  supplementary  oxygen  supply, 
and  also,  to  show  that  the  compound  could  be  mixed  with 
other  pyrotechnic  ingredients  to  make  a  flare.  As  syn¬ 
thesized,  the  compound  contains  its  own  oxygen,  fuel  and 
coloring  agent  in  proportions  s”ch  that  it  will  sustain 
combustion  while  producing  a  red  flame. 

As  an  alternate  method  of  preparation,  the  compound 
tris  (glycine)  strontium  (II)  perchlorate  can  be  prepared 
by  first  dissolving  I  molecular  weight  of  slrontium  per¬ 
chlorate  in  300  ml.  of  distilled  water.  The  solution  is 
stirred  while  heating  to  80  degrees  C.  Next  3  molecular 
weights  of  glycine  are  dissolved  in  the  solution  and  then 
the  water  is  evaporated  by  heating.  The  white  solid  that 
remains  is  dried  and  is  the  compound  tris  (glycine) 
strontium  (II)  perchlorate. 

It  can  thus  be  seen  that  the  present  invention  provides 
a  new  compound  vhich  contains  its  own  fuel,  oxygen 
supply  and  coloring  agent  and  thus  is  suitable  for  use  as 
a  pyrotechnic  substance.  Obviously  many  modifications 
and  variations  of  the  present  invention  are  possible  in  the 
light  of  the  above  teachings.  It  is  therefore  to  be  under¬ 
stood,  that  within  the  scope  of  the  appended  claims,  the 
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invention  miy  be  practiced  otherwise  than  ns  specifically 
described. 

What  is  claimed  is: 

1.  A  process  for  preparing  a  pyrotechnic  compound 
comprising: 

Ant  dissolving  one  mole  of  strontium  perchlorate  in 
water  to  form  a  solution, 

next  dissolving  three  moles  of  glycine  in  said  solution, 
and 

then  removing  srid  water. 

2.  A  process  i  preparing  a  pyrotechnic  compound 
comprising: 

Arst  dissolving  one  mole  of  strontium  perchlorate  in 
water  to  form  a  solution, 
next  dissolving  three  moles  of  glycine  in  said  solution,  15 
next  seeding  said  solution  containing  the  dissolved 
glycine  to  cause  the  formation  of  crystals,  and 
then  removing  said  crystals  by  Altration. 

3.  A  process  for  preparing  a  pyrotechnic  compound 

comprising:  80 
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first  dissolving  one  mole  of  strontium  perchlorate  in 
water  to  form  a  solution, 

next  dissolving  three  moles  of  glycine  in  said  solution, 
and 

G  then  removing  water  by  heating  said  solution  contain¬ 
ing  the  dissolved  glycine. 

4.  A  consumable  pyrotechnic  compound  prepared  by 
dissolving  one  mole  of  strontium  perchlorate  and  three 
moles  of  glycine  in  water  and  then  removing  the  water. 
jq  5.  Tris  (glycine)  strontium  (II)  perchlorate. 
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ford,  !rd.,  assignors  to  the  United  States  of  America  as 

represented  by  the  Secretory  of  tbc  Navy 

No  Crass ing.  Filed  July  7.’,  1964,  Sets  No.  385,518 
4  Claims.  (Cl.  149 — 421 

I  he  in "tri  ion  described  her. in  may  be  manufactured 
and  used  by  or  for  th*  Govcrnmc-t  o!  'he  United  Stales 
of  America  tor  governmental  p_u gates  without  the  pay¬ 
ment  of  any  royalties  thereon  or  nerefor. 

The  yre-ent  invention  relates  to  an  nsltltss  signal  flare  la 
compo'Uion  and  mote  particularly  to  ar  ashless  signal 
fl’ttc  composition  which,  when  burned,  emits  a  blue 
flame. 

Vatioits  formulas  have  heretofore  K-en  tred  in  com¬ 
pounding  flairs  for  military  operations.  Generally,  those  21) 
flares  the i  produce  a  Hue  l.nt.e  contain  lead  arsenate, 
and  also  may  contain  powdered  metal,  such  as  fn.cly 
divided  m.mnesrom.  While  the  :: of  magnesium  tn  a 
blue  flume  formula  may  increase  -.he  can, lie  rower  out¬ 
put  of  a  Hare,  :■  dense  white  smoke  :>  produced  along  wi.h  2i. 
ttsh.  i  .iis  -moke  tends  to  obscure  vie  flame,  and  the  ash 
canvas  tiie  flare  c imposition  to  burn  unevenly.  I  he  use 
of  lord  ai senate  causes  tnc  sn.ola  and  fumes  to  be  a 
health  hazard. 

In  the  present  invention  an  os,.:  ur-fucl  system  is  toed  «0 
the!  is  tiiniOs!  completely  ashlcss  and  is  comprised  of  a 
mixture  of  .-mine ilium  pcrcliloratc  u-d  stearic  acid.  The 
ammonium  rereh!or.«te  possesses  the  properly  of  burn¬ 
ing  evenly,  cv*ol,  and  wiih  on!;-  a  sipjll  amount  of  smoke. 

As  the  mixture,  upon  buTenp,  is  practically  .-shivs,  all  33 
the  heat  form’d  is  working  st  L,  as  tbete  is  no 

res-un.-  ’..II  behind  to  ;i!’sorb  and  ho'd  heat,  all  the  heat 
is  dissipated  out  of  the  r.o/dc  of  :;.c  flare  to  increase  the 
c.tn.flepower  i-.gput  r  .l  the  c.V  -r  emission.  In  order 
to  provide  a  blue  coloi,  a  small  r.n  v.uit  of  copper  dust  is  -I** 
ii'ideit  to  ti.e  mixture  -if  amroc"  i.;m  pcrchlotate  and 
sli  .n  ic  a. :  .1. 

II  is  tf .■  reLir  a  general  oh;-  ct  •.  f  :':e  prevent  invention 
In  provide  .in  improves!  signal  ,i:-.  ‘or  militmy  opera¬ 
tions. 

Arro’ber  or  ■  cl  of  the  present  ia.rr.tun  :s  to  provide  a 
signal  flat.-  ct  r, posit  on  v.  Inch.  nrn  tnirnco,  is  .Tvldess 
and  end's  a  ! 1 1 . ..  fame. 

Other  oh;-.-  i  and  advantages  of  the  prow  ut  invention 
will  Ic  natl.ly  appteciafed  as  tic  same  b.  comes  better  ^ 
m'det'.fOoJ  bj  rtfs  fence  to  t:ie  folhi-.virj;  deluded  des.  rip- 
linn. 

In  it  an'  f  ten.. ing  a  flare  accord  rg  to  t  ie  teu-bings  o* 
the  pv-nt  ..■>  tion,  sfetrtc  ac:d  :  ml  |  ar.-.flin  tire  metis 
lout  liver  b\  heating  at  a  temper..'.!1 of  about  Vi'  degrees  5,-, 
('.  toil  otpt  dust  is  then  added  and  nixed  therewith. 

The  inch  :s  lieu  cooled  end  screened  and  the  1  mix  -d 
with  ti  e  ammotii'.rn  pe: chlorate.  c  •■Nfaclo.  y  It  es  have 
been  mad-'  uy  1 sing  lie  tv.  e-n  at'  f  70  80  pricrnt,  by 
weight,  of  anitu.m  urn  perchlorate  t  e tween  about  ,>-12  (>.j 
perecr.l.  by  weight.  *;f  stearic  a. -id.  between  about  5 
percent,  hv  weigM.  of  p.infl'.n.  and  l- tween  shout  H-12 
percent.  by  weigh:,  ol  copp.n  dust.  The  paraliit.  is  used 
to  ilesrrsiti/c  the  mixture  to  impact. 


2 

Vsiiiic  the  above-listed  range  of  ingredients,  when 
niixevl,  result  in  satisfactory  flares,  the  following  was 
found  to  be  the  optimum  formula: 

Percent 


Ammonium  pcrchlo.atc _ 74.2 

Stearic  acid _  jj.l 

Paraflin  _  5  $ 

Copper  dust _ _  ]  1.1 


Various  test  flares  were  manufactu-cd  using  the  above- 
hsted  optimum  formula  with  the  composition  being 
pressed  at  a  pressure  of  about  8000  p.s.i.  A  three-quarter 
inch  diameter  flute  h  oned  av  rale  of  20  seconds  per 
inch.  The  ignition  lemg.  r.itutc  was  found  to  be  about 
250  degrees  C.  and  the  fla.es  were  relatively  insensitive 
to  both  an  electrostatic  eltc.igc  and  lo  impact.  As  to 
electrc'tatie  sensitivity,  a  cltatge  of  4250  volts  at  a  ca- 
paciia.ire  of  0.2  gfd.  was  applied  to  a  tes'  flare  and  no 
lire  resulted. 

In  otder  lo  test  impact  sensitivity,  a  100  mg.  sample 
was  placed  on  an  iton  Mock  and  a  2  i.g.  weigh!  was 
dropped  bom  various  heights  directly  onto  the  sample. 
\5hen  the  weigh',  wav  dropped  from  a  height  of  41  cm., 
or  more,  the  sample  would  toe.  A  sample  is  considered 
to  lie  sensitive  it  ihetc  is  a  It. ing  upon  a  chop  of  20  cm. 
or  levs. 

Visibility  tests  were  performed  in  the  field  during  day¬ 
light  and  were  the  subjective  reports  of  observers.  At 
a  tbs  •<)'-•;  of  H'ot)  v..,r[k.  upon  burn'  ig.  both  light  and 
thv  bu.e  color  from  the  lest  litres  wci.*  visible.  At  r  dis¬ 
tance  of  1500  yards,  light  was  visible  but  color  wa  not 
visible. 

The  advantages  of  an  ashlcss  and  smoke'e-.*  .signal  flare 
composition  for  military  live  becomes  lead:!;  apparent. 
There  is  no  smoke  lo  obseutc  ti  t-  light  or  color  of  the 
flatc  nor  is  there  any  ruh  to  absorb  heat,  obstruct  the 
noe/ie  thioiit,  or  interfere  w'th  the  smooth  burning  rate 
within  lltv  flare  body.  Also  with  an  {ishle-s  formulation 
there  is  a  ftec  dissipation  of  he,,  dating  the  burning 
periovt  and  there  is  no  extreme  ho.  ting  of  ,he  flare  con¬ 
tainer. 

Obviously  many  modifications  and  variations  of  the 
pre  vnt  invention  ate  possible*  in  the  light  of  the  above 
teachings.  I  or  exampV,  as  the  color  of  the  flat c  depends 
upon  the  particular  nndvu'i  .r  emitter  u-cj,  it  is  entire!.' 
feasible  that  sttor.litim  or  lithium  compounds  could  be 
used  instead  of  the  copper  dlls!  when  a  ted  olor  is  deviled. 
Sodium  compounds  could  be  cm, Toyed  for  a  yellow  color 
and  barium  or  boron  com;ioiit:.t ,  could  re  employed  for 
a  green  color.  It  is  th. refute  to  be  understood,  that 
within  the  scope  of  the  appended  claims,  the*  it, vent-on 
may  be  practiced  otherwise  than  as  specifically  desetibed. 

What  is  claimed  is: 

1.  A  consumable  pyrotechnic  mixture  consisting  of 

between  about  70%  and  about  80%  ammonium  per¬ 
chlorate, 

'aetw  ei  'bout  KG'  and  about  12%  stearic  acid. 

between  t bout  1  >  and  about  4%  of  a  desensitizing  in- 
"rertient  and 

between  -it out  8%  and  about  12%  of  a  pio1,  caiar 
■m:ttcr  lor  produe  ng  color. 

2  A  consumable  pyrotechnic  mixture  as  set  form  m 
cl  tim  I  w  herein  said  desensitizing  ingredient  i-  pnrufan. 
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3.  A  consumable  pyrotechnic  mixture  it  net  forth  in 
claim  1  wherein  will  molr.cuhtr  emitter  i>  copper  dust 

4.  A  consumable  pyrotechnic  mixture  consisting  of 
about  74. 2ri ,  by  weight,  of  ammonium  perchlorate 
about  I  l.l (.l ,  by  weight,  of  Menric  ncid, 

about  3  6% .  l<y  weight,  ot  paraflin,  and 
about  I  l.'/i ,  by  weight,  of  copper  dust. 
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PLASTIC  PYROTECHNIC  COMPOSITIONS  CON- 

TAINING  STRONTIUM  PERCHLORATE  AND 

ACRYLIC  POLYMER 

Bernard  E.  Douda,  Bloomfield,  Ind.,  assignor  to  (be 

United  State*  of  America  a*  represented  by  the  Secre¬ 
tary  of  the  Navy 

No  Drawing.  Piled  July  9,  1964,  Ser.  No.  381,592 
<  Claim*.  (Cl.  149—19) 

The  invention  described  herein  may  be  manufactured 
and  used  by  or  for  the  Government  of  the  United  States 
of  America  for  governmental  purposes  without  the  pay¬ 
ment  of  any  royalties  thereon  or  therefor. 

The  present  invention  relates  to  plastic  pyrotechnic 
compositions  and  more  particularly  to  plastic  pyrotech¬ 
nic  composition  that  are  pour  castable  and  upon  solidifi¬ 
cation  form  pyrotechnics  that  are  long  burning. 

Heretofore,  one  method  of  manufacturing  pyrotechnic 
articles  consisted  of  filling  a  billow  tube  or  container 
with  a  combustible  mixture  in  powder  form  and  then 
subjecting  the  mixtee  to  a  very  high  pressure.  The 
resulting  product  has  a  density  depending  upon  various 
conditions  such  as  the  type  of  mixture  and  the  amount 
and  duration  of  the  presso"-  applied.  Such  pyrotechnic 
articles  show  wide  variatu  ...  in  their  rate  of  combus¬ 
tion. 

In  order  to  overcome  the  disadvantages  of  compacted 
pyrotechnic  articles,  recent  developments  in  the  pyro¬ 
technic  art  has  produced  vario  is  plastic  type  compounds 
that  can  be  cast  or  molded.  One  such  plastic  com¬ 
pound  is  described  in  U.S.  Patent  2,984,338,  which  issued 
May  16,  1961,  to  Edward  Rolle  and  John  Q.  Tabor. 
This  patented  compound  is  essentially  a  mixture  of  un- 
saturated  polyester  resins  to  which  is  added  a  stabilizing 
ingredient,  oxidizers,  and  a  fuel. 

In  the  present  invention  strontium  perchlorate  is  added 
to  an  acrylic  monomer.  The  portion  of  the  strontium 
perchlorate  that  dissolves  in  the  acrylic  monomer  acts 
as  an  activator  to  prepolymerize  the  acrylic  monomer. 
The  undissolved  strontium  perchlorate  remains  sus^  ded 
in  so'id  form  in  the  prepolymerized  acrylic  monomer. 
Various  fuels,  oxidizing  agents,  and  coloring  agents  are 
next  added  to  the  partially  polymerized  monomer,  and 
a  catalyst  is  then  added  to  facilitate  complete  polym¬ 
erization. 

It  is  therefore  a  general  object  of  the  present  inven¬ 
tion  to  provide  an  improved  pyrotechnic  material  which 
may  be  readily  cast  or  molded. 

Another  object  of  the  present  invention  is  to  provide 
a  pyrotechnic  material  which  has  an  essentially  constant 
rate  of  burning. 

A  further  object  of  the  present  invention  is  to  pro¬ 
vide  a  long  burning  colored  Rare  that  can  be  readily 
manufactured. 

Other  objects  and  advantages  of  the  present  inven¬ 
tion  will  be  readily  appreciated  as  the  same  becomes 
better  understood  by  reference  to  the  following  descrip¬ 
tion. 

It  has  been  found  that  strontium  perchlorate  will  dis¬ 
solve  in  acrylic  monomers,  such  as  the  esters  of  acrylic 
and  methacrylic  acids.  At  room  temperature,  about  18 
parts  of  anhydrous  strontium  perchlorate  will  dissolve 
in  100  parts  of  methyl  methacrylate  monomer.  It  has 
been  discovered,  however,  that  the  degree  of  solubility 
is  related  to  the  amount  of  moisture  contained  in  the 
oxidant.  Maximum  solubility  occurs  when  about  2.2 
percent  of  moisture  is  present  in  the  oxidant.  Upon 
mixing  the  desired  amount  of  oxidant  with  the  acrylic 
monomer,  prepolymer  is  readily  formed,  accompanied 
by  heat  evolution.  This  results  in  an  increase  in  vis¬ 


cosity  of  the  mixture.  This  reaction  occurs  without  the 
need  of  an  organic  catalyst,  and  if  the  process  is  not 
regulated  as  to  the  degree  of  solubility  and  temperature, 
a  hard  polymeric  mass  will  be  formed.  From  a  produc- 
8  tion  standpoint,  this  p  re  polymerization  feature  is  an  asset 
for  because  of  the  increase  in  density  and  viscosity  of 
the  monomer  other  insoluble  ingredients  will  remain 
suspended  in  the  viscous  blended  mass  without  appre¬ 
ciable  settling  prior  to  polymerization. 
jO  The  strontium  perchlorate  acts  both  as  an  activator 
and  a  catalyst  in  that  small  amounts  of  strontium  per¬ 
chlorate  when  added  to  an  acrylic  monomer,  will  shorten 
the  induction  time  normally  required  to  polymerize  the 
monomer,  and  also  the  temperature  required  to  polym- 
IS  erize  the  monomer  is  less.  When  the  strontium  per¬ 
chlorate  dissolves  in  the  monomer,  there  is  provided  a 
solution  which  serves  both  as  a  fuel  and  an  oxidizing 
agent. 

The  following  examples  are  illustrative  of  the  inven- 
20  tion.  In  each  of  the  examples,  the  monomer  used  was 
methyl  methacrylate  that  was  inhibited  with  23  p.p.m. 
hydroquinone,  however,  it  should  be  understood,  of 
course,  that  other  esters  of  acrylic  acid  and  methacrylic 
acid  will  work  equally  as  well. 

26  ^  ,  , 

Example  I 

SO  ml.  of  methyl  methacrylate  monomer 
163  gms.  of  strontium  perchlorate 
3  drops  of  cumene  hydroperoxide 
90 

The  ratio,  by  weight,  of  monomer  to  strontium  per¬ 
chlorate  is  about  1  to  3.3.  The  mixture  was  heated  in 
an  oven  for  12  hours  at  a  temperature  of  73  degrees 
C.  A  candle  was  prepared  in  a  fish  paper  tube  having 
35  an  inside  diameter  of  1.76  inches,  and  a  two-inch  candle 
burned  for  30  seconds.  The  flame  was  about  24  inches 
high  and  very  bright  red  in  color.  A  white  smoke  was 
produced  and  there  was  almost  no  ash. 

4|)  Example  II 

43  ml.  of  methyl  methacrylate  monomer 
33  gms.  of  strontium  perchlorate 
30  gms.  of  magnesium  (atomized) 

45  gms.  of  anhydrous  strontium  oxalate 
45  10  gms.  of  anhydrous  strontium  chloride 

V*  drop  of  Lupersol  DDM  (a  solution  of  60%  methyl- 

ethylketonc  peioxide  in  dimethylphthalate) 

The  ratio,  by  weight,  of  monomer  lo  strontium  per- 
5U  chlorate  is  1  to  0.83.  The  mixture  was  heated  in  an 
oven  for  24  hours  at  a  temperature  of  75  degrees  C. 
A  candle  was  prepared  as  in  Example  1.  and  the  burn¬ 
ing  time  was  95  seconds.  The  flame  was  about  12  inches 
high  and  very  bright  red  in  color.  The  magnesium  was 
5.-,  used  as  a  fuel;  the  strontium  chloride  as  a  coloring  agent; 
and  the  strontium  oxalate  as  a  coloring  agent  and  burn¬ 
ing  lime  regulator. 

Example  III 

00  50  ml.  of  methyl  methacrylate  monomer 

50  gins,  of  strontium  perchlorate 
50  gms.  of  magnesium  (atomized) 

20  drops  of  Lupersol  DDM 

The  ratio,  by  weight,  of  monomer  to  strontium  per- 
<’>•'  chlorate  is  about  1  to  i.08.  The  mixture  was  heated 
in  an  oven  for  24  hours  at  a  temperature  of  75  degrees 
C.  A  candle  was  prepared  as  in  Example  1,  and  the 
burning  time  was  60  seconds.  The  flame  was  between 
12  and  18  inches  high  and  was  a  very  bright  red.  A 
To  white  smoke  was  produced. 
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Example  IV 

50  ml.  of  methyl  methacrylate  monomer 
50  gms.  of  strontium  perchlorate 
50  tlins.  of  magnesium  (atomized) 

50  grm.  of  strontium  carbonate 
ft  drops  of  Lupersol  DDM 

The  ratio,  by  weight,  of  monomer  *o  strantium  per¬ 
chlorate  was  about  I  to  1.08.  The  mixture  was  heated 
in  an  over  for  24  hours  at  a  temperature  of  75  degrees 
C.  A  candle  was  pi  pared  as  in  Example  1  and  the 
burning  lime  was  35  seconds.  The  flame  was  between 
12  and  18  inches  high  and  was  a  very  bright  red.  A 
while  smoke  was  produced. 

Example  V 

50  ml.  of  methyl  meihacrylute  monomer 
l<>  gms.  of  strontium  perchlorate 
50  gms.  of  magnesium  (atomized) 

40  gms.  of  strontium  nitrate 
30  drops  of  Lupersol  DDM 

The  ratio,  by  weight,  of  monomer  to  strontium  per¬ 
chlorate  was  about  I  to  0.21,  The  mixture  was  heated 
in  an  oven  for  24  hours  at  a  temperature  of  75  degrees  C. 
A  candle  was  prepared  as  in  Example  I,  and  the  burning 
time  was  22  seconds.  The  flame  was  between  12  and  18 
inches  high  and  was  a  very  bright  red.  A  white  smoke 
was  produced. 

Example  VI 

47  ml.  of  methyl  methacrylate  monomer 
75  gms.  of  strontium  erchlorate 
30  gms.  of  magnesium  (atomized) 

15  gnu  of  aluminum  (atomized) 

3  drops  of  Lupersol  DDM 

The  ratio,  by  weight,  of  monomer  to  strontium  per¬ 
chlorate  was  about  I  to  1.7.  The  mixture  was  heated  in 
an  oven  for  24  hours  at  a  temperature  of  55  degrees  C. 
A  candle  wan  prepared  as  in  Example  1  and  the  burning 
time  was  125  seconds.  The  flame  was  about  <2  inches 
high  and  was  ..  very  bright  red.  A  while  smoke  was 
produced. 

Example  VII 

50  ml.  of  methyl  methacrylate  monomer 
83,7  gms.  of  strontium  perchlorate 
52.3  gms.  of  magnesium  (atomized) 

3  Crops  Lupersol  DDM 

The  latio,  by  weight,  of  monomer  to  strontium  per¬ 
chlorate  was  about  l  to  1.79.  The  mixture  was  heated 
in  a:  oven  for  24  hours  at  a  temperature  of  55  degrees 
C.  A  candle  was  prepared  as  in  Example  I  ami  the  burn¬ 
ing  time  wa".  I  iO  seconds.  The  flame  was  about  12  inches 
high  and  was  a  very  bright  red.  A  white  smoke  was 
produced. 

Example  VIII 

28  ml.  of  methyl  methacrylate  monomer 
14  ml.  of  styrene  monomer 
90  gms.  ot  strontium  perchlorate 
5  gms.  of  magnesium  (atomized) 

30  gms.  of  glycine 
3  drops  of  cumene  hydroperoxide 

The  mixture  was  heated  in  an  oven  for  17  hours  at  a 
temperature  of  75  degrees  C.  A  candle  was  prepared  as 
in  Example  I.  and  the  burring  time  was  155  seconds.  A 
red  flame  between  6  and  8  inches  high  was  produced  and 
white  smoke  was  produced.  The  addition  of  the  styrene 
monomer  greatly  increases  the  pot  life  of  the  mixture. 
Glycine  is  particularly  well  suited  for  use  as  a  pyrotechnic 
fuel  as  glycine  does  not  ihlerfere  with  the  production  of 
the  colored  flame  and  also  as  only  a  minimum  amount 
of  oxygen  is  needed  to  oxidize  the  glycine. 
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Example  IX 

5f.  ml.  of  methyl  methacrylate  monomer 
50  gms.  of  strontium  perchluiale 
25  gms.  of  magnesium  (atomized) 

"  45  gms.  of  sulfur 

10  gms.  of  anhydrous  strontium  chloride 
2  drops  of  cumene  hydroperoxide 

The  mixture  was  healed  in  an  oven  for  20  hours  at  75 
j(l  degrees  C.  A  candle  was  made  as  in  Example  I  and  the 
burning  lime  was  7  minutes. 

As  can  be  seen  from  the  foregoing  examples,  composi¬ 
tions  with  a  high  magnesium  content  burn  relatively  rapid 
and  arc  very  hot.  The  addition  of  sulfur  to  the  mixture 
15  increases  the  burning  lime,  as  demonstrated  by  Example 
IX.  Sulfur  is  best  used  in  a  range  of  0.25-0.75  part  of 
sulfur  per  one  part  of  monomer. 

While  the  foregoing  examples  list  methyl  methacrylate 
as  the  monomer  which  is  polymerized,  strontium  per- 
90  chlorate  mixes  equally  as  well  when  mixed  in  solution 
with  acrylic  ackl,  mcthaerylic  acid  and  esters  of  acrylic 
acid  and  methacrylic  acid,  such  as  methyl  acrylate  and 
ethyl  acrylate.  Also,  while  the  examples  listed  above 
were  catalyzed  with  cither  cumene  hydroperoxide  or 
25  Lupersol  DDM  there  are  many  more  commonly  known 
catalysts  that  promote  polymerization  of  acrylic  mono¬ 
mers.  Included  among  the  known  catalysis  are  diacyl 
peroxides,  ketone  peroxides,  alkyl  hyd'opcroxkles,  alkyl 
peresters,  and  alkyl  acid  pereslers.  Various  elTccix  can 
30  be  obtained  by  the  use  of  different  catalysts  and  also  com¬ 
bination  of  catalysts  can  produce  effects  not  readily  avail¬ 
able  with  any  single  catalyst. 

In  preparation,  the  acrylic  monomer  is  normally  first 
mixed  with  the  strontium  perchlorate  and  that  portion  of 
3.3  strontium  perchlorate  which  dissolves  in  the  monomer 
causes  the  monomer  to  partially  polymerize.  A  portion 
of  the  strontium  perchlorate  will  dissolve  in  the  acrylic 
monomer  and,  at  room  temperaiure,  about  18  parts  of 
anhydrous  strontium  perchlorate  will  dissolve  in  100  parts 
40  of  icrylic  monomer.  I  he  partial  polymerization  of  the 
monomer  causes  an  increase  in  the  viscosity  of  the  mix¬ 
ture  and  the  fuel  and  other  ingredients  are  then  added. 
The  increased  viscosity  of  the  mixture  prevents  the  fuel 
and  other  undissolvcd  ingredients  from  settling  and  con- 
4,-,  sequently,  .»  more  homogenous  product  is  produced. 
Pyrotechnic  candles  that  provide  adequate  candle  power 
when  burtred,  and  also,  that  have  a  long  burning  lime, 
have  been  prepared  by  maintaining  a  ratio  of  between  I 
and  3.3  parts,  by  weight,  of  strontium  perchlorate  to  one 
50  part,  by  weight,  of  acrylic  monomer. 

The  ratio  of  fuel  lo  monomer  is  also  critical  for  mili¬ 
tary  applications  in  that  too  small  an  amount  of  fuel  will 
result  in  low  average  candle-power,  while  too  large  an 
amount  of  fuel  will  cause  very  rapid  burning  and  con- 
5.5  sequently,  too  short  a  burning  lime.  Eor  one  red  llaie, 
for  example,  a  military  specification  requires  a  minimum 
average  candlepower  of  20,000  and  a  minimum  burning 
time  of  23  seconds.  In  ordci  to  meet  both  of  these  re¬ 
quirements,  the  r.T  o  of  fuel  to  monomer  should  he  bo¬ 
ot)  tween  about  0.2  and  2.0  parts  of  fuel  to  one  rart  of 
acrylic  monomer. 

Obviously  many  modifications  and  variations  of  the 
present  invention  are  pos-dble  in  the  light  of  the  above 
teachings.  It  is  therefore  to  be  understood,  that  within 
ti.y  the  scope  of  the  appended  claims,  the  invention  may  he 
practiced  otherwise  than  as  specifically  described. 

What  is  claimed  is: 

1.  A  consumable  pyrotechnic  composition  comprising: 

one  part,  by  weight,  of  an  acrylic  polymer,  and 

70  between  one  and  3.3  parts,  by  weight,  of  strontium 
perchlorate. 

2.  A  consumable  pvioiochnic  composition  as  set  foibi 
in  claim  1  having  uniformly  dispersed  therein  in  a  finely 
divided  form  between  0.2  and  2  0  parts,  by  weight,  of 

75  magnesium. 
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A  A  consumable  pyrotechnic  composition  as  set  forth 
in  claim  I  having  uniformly  dispersed  therein  in  a  finely 
divides!  form  between  0.2  and  2  0  parts,  by  weight,  of 
aluminum. 

4.  A  consumable  pyrotechnic  composition  as  set  forth  fl 
in  claim  1  having  uniformly  dispersed  therein  in  a  finely 
divided  form  between  0.2  and  2.0  parts,  by  weight,  of 
magnesium  and  between  0.25  and  0.75  part,  by  weight, 
of  sulfur. 

5.  A  consumable  pyrotechnic  composition  as  set  forth  jq 
in  claim  i  having  uniformly  dispersed  therein  in  a  finely 
divided  form  between  0.2  and  2.0  parts,  by  weight,  of 
magnesium  and  between  0.25  and  0.75  pt.i,  by  weight, 

of  glycine. 

6.  A  consumable  pyrotechnic  composition  comprising:  m 

one  part,  by  weight,  of  polymer  consisting  of  two-third' 

methyl  methacrylate  and  one-third  ..  yrene, 
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between  one  anil  <  '  parts,  by  weight,  of  strontium 
perchlorate,  and 

between  0.2  and  2  0  pans,  by  weight,  of  a  fuel  selected 
from  the  group  consisting  of  aluminum  and  mag¬ 
nesium. 
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America,  as  represented  by  the  Secretary  of  the  Navy 
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1  Claim.  <C1.  102—7) 

(Granted  coder  Title  35,  UJ5.  Code  (1952),  see.  26$) 

The  invention  described  herein  may  be  manufactured 
and  used  by  or  for  the  Government  of  the  United  States 
of  America  for  governmental  purposes  without  the  pay¬ 
ment  of  any  royalties  thereon  or  therefor. 

The  present  invention  relates  to  a  submarine  signal¬ 
ling  device  and  mote  particularly  to  a  signalling  de¬ 
vice  containing  a  pyrotechnic  composition  and  which  is 
launched  from  a  submerged  submarine. 

Submarines  have  used  pyrotechnic  signals  as  a  means 
of  providing  a  mark  on  the  ocean  surface  in  order  to 
show  the  relative  position  of  the  submarine  to  surface 
ships.  Heretofore,  most  signal  devices  have  been  pro¬ 
vided  with  a  fixed  time  delay  which  permits  the  signal 
to  rise  to  the  surface  before  the  pyrotechnic  is  ignited. 
However  with  the  advent  of  nuclear  submarines,  which 
can  operate  faster  and  at  greater  depths,  the  fixed  time 
delay  device  is  no  longer  adequate  as  the  submarine  may 
travel  a  great  distance  between  the  time  of  launch  and 
the  time  of  ignition  of  the  pyrotechnic  device. 

In  order  to  overcome  the  disadvantages  of  the  fixed 
time  delay  type  device,  devices  have  been  provided  that  op¬ 
erate  by  pressure  and  are  actuated  upon  reaching  a  prede¬ 
termined  depth.  One  such  device  is  ihov.n  in  United 
States  Patent  3.04$, 111  which  issued  Augurt  7,  1902,  to 
Baker  et  at.  This  patent  shows  an  arming  and  firing  mech- 
ani.,m  which  operates  through  progressive  steps  and  is  ac¬ 
tuated  by  changing  pressure  of  the  water  medium  through 
which  it  is  launched.  A  relatively  high  hydraulic  pressure 
is  first  used  to  align  a  portion  of  a  firing  pin  and  then  a  low- 
pressure  is  used  to  actuate  another  portion  of  the  firing  pin 
which  then  strikes  that  portion  which  was  placed  in  align¬ 
ment.  While  this  patent  does  provide  the  desired  func¬ 
tion,  that  is,  the  pyrotechnic  is  ignited  upon  the  signal 
fuze  reaching  the  surface,  nevertheless  the  complicated 
mechanism  is  expensive  to  build  and  the  complica'ed 
mechanism  can  result  in  malfunctioning. 

The  present  invention  functionally  operates  similar  to 
the  Baker  et  al.  device  in  that  the  pyrotechnic  composi¬ 
tion  is  not  ignited  until  the  signal  reaches  the  surface  of 
the  water.  A  sea  water  battery  is  provided  and,  upon  the 
signal  reaching  the  surface,  a  valve  permits  the  battery 
compartment  to  be  flooded  and  the  sea  water,  acting  as  an 
electrolyte,  energizes  the  battery  plates.  Various  safety 
devices  are  provided  to  insure  that  the  pyrotechnic  com¬ 
position  is  not  ignited  prior  to  the  signal  reaching  the 
surface. 

It  is  therefore,  a  general  object  of  the  present  invention 
to  provide  ah  improved  submarine  signal  fuze  that  can  be 
launched  from  various  depths  but  will  not  be  ignited  until 
the  signal  fuze  reaches  the  surface. 

Another^  object  of  the  present  invention  is  to  provide 
a  submarine  signal  fuze  that  is  actuated  upon  a  compart¬ 
ment  being  flooded  whereupon  sea  water  energizes  a 
battery. 

Other  objects  and  advantages  of  the  present  invention 
will  be  readily  appreciated  as  the  same  becomes  better 
understood  by  reference  to  the  following  detailed  de¬ 
scription  when  considered  in  connection  with  the  ac¬ 
companying  drawings  wherein: 

FIGURE  1  is  a  top  plan  view  showing  a  preferred  em¬ 
bodiment  of  the  present  invention; 

FIGURE  2  is  a  partial  sectional  view  of  a  signal  fuze 
showing  the  fuse  in  a  launching  tube; 
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FIGURE  3  is  a  partial  sectional  view  simitar  to  FIG¬ 
URE  2  only  showing  lue  signal  having  left  the  launching 
lube  and  being  in  an  armed  condition; 

FIGURE  4  is  a  view  simitar  to  FIGURE  3  only  show- 
5  ing  the  vatve  removed  and  the  battery  compartment  filled 
with  sea  water; 

FIGURE  5  is  a  diagrammatic  -dew  of  a  wiring  dia¬ 
gram; 

FIGURE  6  is  a  partial  sectional  view  of  an  alternate 
10  nose  plug  assembly;  and 

FIGURE  7  is  a  sectional  view  taken  on  line  7 — 7  of 
FIGURE  2. 

Referring  now  to  the  dra  wings  and  particularly  to 
FIGURES  1  and  2,  there  is  shown  a  submarine  signal 
15  fuze  11  consisting  of  a  projectile  shell  12  and  a  fuze  body 
13.  Shell  12  is  attached  to  fuze  body  assembly  13  as  by- 
crimping,  or  the  two  units  12  and  13  may  be  threadedly 
attached,  as  shown  in  United  States  Patent  3,048,111. 
Shell  12  contains  a  pyrotechnic  composition  14  in  the 
20  end  that  is  attached  to  fuze  body  13  pru  an  aperture  15  is 
provided  on  the  opposite  end  of  shell  12  to  permit  the 
escape  of  the  products  cf  combustion  when  pyrotechnic 
composition  14  is  ignited.  By  way  of  example,  a  black 
smoke  composition  might  be  comprised  of  fifteen  parts 
23  by  weight  of  magnesium,  22  parts  by  weight  of  anthra¬ 
cene,  and  63  parts  by  weight  of  hexachloroethane.  Red, 
yellow-,  green,  and  other  colored  smoke  compositions, 
well-known  in  the  art,  might  also  be  employed  as  the 
pyrotechnic  composition  14.  A  nose  plug  assembly  16, 
SO  which  consists  of  a  nose  plug  17  and  spring  means  18,  is 
provided  to  seal  shell  12  during  its  travel  through  the 
water.  A  pair  of  electric  squibs  19  and  20  are  provided 
near  the  top  surface  of  the  pyrotechnic  composition  14, 
and  a  first  fire  composition  21  is  provided  around  these 
S3  squibs  to  facilitate  ignition.  By  way  of  example,  a  first 
fire  composition  might  be  comprised  of  six  parts  by 
weight  of  lead-peroxide,  eight  parts  by  weight  of  silicon 
powder,  and  six  parts  by  weight  i  f  cupric  oxide.  Wires 
22  connect  squibs  19  and  29  to  .i  sea  water  battery  23 
•to  through  means  of  connectors  39  and  a  shunting  switch 
assembly  25.  By  way  of  example,  battery  23  might  be 
of  a  single  cell  construction  with  the  negative  plate  being 
of  magnesium  and  the  positive  plate  being  comprised  of 
a  film  of  silver  chloride  on  a  silver  plate.  Fuze  body  13 
43  which  contains  the  sea  water  battery  23  is  provided  with 
an  aperture  24  which  is  maintained  closed  during  travel 
through  the  water  by  means  of  a  valve  assembly  26. 

Valve  assembly  26  consists  of  a  valve  27,  an  outer 
spring  28,  an  inner  valve  spring  29,  an  “O”  ring  30,  and 
33  a  spring  retainer  31.  Spring  retainer  31  is  attached  to 
a  chamfered  portion  of  aperture  24  and  the  stem  of 
valve  27  protrudes  through  retainer  31.  The  inner  valve 
spring  29  is  retained  by  retainer  31  and  tends  to  bias  valve 
27  outwardly  so  that  aperture  24  will  be  open.  However. 
G-1*  as  wiil  be  explained  later,  valve  27  is  maintained  seated 
at  launch,  and  after  launch,  the  sea  pressure  acting  against 
the  valve  head  maintains  the  aperture  24  closed  until  the 
force  exerted  by  spring  29  exceeds  the  force  of  the  sea. 
"O"  ring  30  is  provided  to  facilitate  a  water-tight  seal 
r-°  between  the  valve  head  and  its  seat. 

A  guide  assembly  32  is  provided  on  the  outside  of  the 
fuze  body  13  and  consists  of  a  latch  33  that  is  rotatably 
supported  by  a  shaft  34.  A  spring  35  is  provided  to  keep 
latch  33  biased  in  a  forward  position.  A  guide  shoe  3S 
is  also  rotatably  supported  on  shaft  34  and  when  guide 
shoe  36  is  in  its  down  or  closed  position,  it  maintains  the 
valve  assembly  26  in  a  position  such  that  no  wat^  can 
enter  through  aperture  24  into  the  inner  chamber  of  the 
fuze  body  13.  A  wire  37  is  connected  to  latch  33  and 
70  passes  through  a  hole  in  guide  shoe  36  and  into  the  shunt 
assembly  25  in  order  to  keep  guide  shoe  36  in  a  locked 
position.  A  safety  pin  40  is  provided  through  shaft  34 
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and  through  boss  38  on  fuze  body  13  in  order  to  prevent 
any  rotation  of  latch  33  piior  to  the  lime  that  the  signal 
fu/c  is  placed  in  bunching  tube  41. 

As  best  shown  in  FIGURES  2  and  ^  of  the  drawings, 
launching  tube  41  is  provided  with  an  enlarged  portion  42 
that  has  a  narrow  slot  43  and  a  broad  slot  44  therein. 
When  signal  fuze  11  is  placed  within  launching  tube  41, 
lakh  33  extends  into  the  narrow  slot  43  and  guide  shoe  36 
extends  into  broad  slot  44.  Thus  it  can  be  seen  that 
signal  fuze  11  is  guided  during  its  travel  through  launch¬ 
ing  tube  41.  Broad  slot  44  is  continuous  throughout 
the  length  of  launching  tube  41,  however  the  narrow  slot 
43  stops  short  of  the  outer  end  of  the  launching  tube  to 
provide  an  end  portion  45.  As  latch  33  strikes  end 
portion  45,  the  force  of  spring  35  will  be  overcome  and 
latch  33  will  be  rotated  about  shaft  34  to  armasignsl 
fuze  11. 

Shunt  assembly  25  is  provided  to  short  the  sea  water 
battery  23  prior  to  the  desired  time  of  igniting  the  pyro¬ 
technic  composition  14.  A  shorting  disc  46  is  provided 
on  the  end  of  a  spring  biased  shaft  47  and  when  guide 
shoe  36  is  latched  by  wire  37  guide  shoe  36  maintains 
the  shorting  disc  45  in  contact  with  a  pair  of  screws  48 
r.nd  <7  through  which  battery  23  is  connected  and  thus  disc 
46  shorts  the  battery  23  as  long  as  guide  shoe  36  remains 
latched  by  wire  37. 

Operation 

In  operation  the  submarine  signal  fuze  11  is  placed  in 
the  launching  tube  41  which  consists  basically  of  a  tube 
that  extends  through  the  hull  of  a  submarine.  Once  signal 
fuze  11  has  entered  the  launching  tube,  the  safety  pin  40 
can  be  removed  however  launch. ng  tube  41  will  prevent 
the  guide  shoe  from  pivoting  upwardly  and  thus  aper¬ 
ture  24  will  remain  closed  by  valve  27,  and  battery  23 
will  remain  shorted  by  disc  46.  By  way  of  example, 
the  submarine  signal  fuze  11  may  be  expelled  by  a  com¬ 
pulsion  firing  method  in  which  a  quantity  of  high  pres¬ 
sure  air  is  released  to  the  inside  of  launching  tube  41 
which  drives  the  signal  fuze  11  out  the  outer  end  of 
launching  tube  41.  As  submarine  signal  fuze  11  reaches 
the  outer  end  of  the  launching  lube,  latch  33  will  strike 
end  portion  45  which  will  cause  latch  33  to  be  pivoted 
about  shaft  34.  As  best  seen  in  FIGURE  3  of  the  draw¬ 
ings  this  rotation  of  latch  33  causes  w  ire  37  to  be  with¬ 
drawn  from  the  hole  in  shunt  assembly  25  and  guide 
shoe  36  is  then  free  to  be  pivoted  about  shaft  34.  The 
outer  spring  28  of  valve  assembly  26  biases  guide  shoe 
36  outwardly  and  then  the  shaft  of  the  shunting  assembly 
is  free  to  be  moved  upward  by  its  spring,  and  shorting 
disc  42  is  disengaged  from  screws  48  and  49.  Battery 
23  is  now  no  longer  shorted.  Also  the  inner  spring  29 
of  valve  assembly  26  tends  to  push  valve  27  outwardly, 
however,  the  pressure  of  the  sea  water  against  valve  27 
will  keep  valve  27  seated  to  close  aperture  24  until  the 
force  of  spring  29  exceeds  the  force  of  the  sea  pressure. 
At  this  time  the  submarine  signal  fuze  11  will  be  at  or  near 
to  the  surface  of  the  water  and  will  be  in  a  position  for 
ignition.  As  valve  27  is  expelled  from  its  seat  by  spring 
29,  sea  water  enters  (he  inner  compartment  of  the  fuze 
body  13  and  the  sea  water  acts  as  an  electrolyte  to  energize 
the  plates  of  battery  23,  The  power  from  the  sea  water 
battery  will  then  ignite  or  exnlode  the  squibs  19  and  20 
to  ignite  the  pyrotechnic  composition  14.  The  products 
of  combustion  from  the  pyrotechnic  composition  14  will 
increase  the  pressure  within  shell  12  until  the  force  of 
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spring  18  of  the  nose  plug  assembly  16  is  exceeded  where¬ 
upon  nose  plug  assembly  16  will  be  ejected  from  shell  12 
and  the  smoke  from  the  pyrotechnic  composition  will 
then  be  emitted  through  aperture  15. 

5  In  FIGURE  6  of  the  drawings  there  is  shown  an  alter¬ 
nate  design  for  a  nose  plug  assembly.  A  pin  51  is  pro¬ 
vided  to  maintain  the  nose  plug  17  in  position  until  the 
products  of  combustion  from  the  pyrotechnic  composi¬ 
tion  14  arc  great  enough  to  cause  pin  51  to  shear.  When 
It)  this  happens,  the  nose  plug  assembly  will  then  be  ejected 
and  Ilia  products  of  combustion  can  then  pass  through 
aperture  15. 

Obviously  many  modifications  and  variations  of  the 
present  invention  are  possible  in  the  light  of  the  above 
13  teachings.  It  is  therefore  to  be  understood  that  within 
the  scope  of  the  appended  claim,  the  invention  may  be 
practiced  otherwise  than  as  specificially  described. 

What  is  claimed  is: 

A  submarine  signalling  device  adapted  to  be  launched 
20  in  a  body  of  sea  water  beneath  the  suitace  thereof  com¬ 
prising; 

a  fuze  body  having  an  inner  chamber  therein, 

a  projectile  shell  attached  to  said  fuze  body  and  con¬ 
taining  a  pyrotechnic  composition  therein, 

£3  a  pair  of  elect.  ical  squibs  adjacent  said  pyrotechnic  com¬ 
position  for  igniting  said  pyrotechnic  composition 
when  said  squibs  are  energized, 

a  sea  water  battery  positioned  in  said  inner  chamber 
of  said  fuze  body  and  connected  through  first  r.nd 
30  second  terminals  to  said  squibs, 

valve  means  in  said  fuze  body  normally  sealing  said 
inner  chamber  of  said  fuze  body  from  said  body  of 
sea  water, 

a  shaft  slidably  attached  to  said  fuze  body  and  having 
35  a  shorting  disc  engageable  with  said  first  and  second 
terminals, 

means  connected  to  said  shaft  normally  biasing  said 
shorting  disc  away  from  said  first  and  second  ter¬ 
minate, 

40  a  guide  shoe  assembly  pivotally  connected  on  the  out¬ 
side  of  said  fuze  body  engaging  said  valve  raea»\s 
and  said  shaft  thereby  locking  said  valve  means  in 
a  clo::d  position  and  maintaining  said  shorting  disc 
in  engagement  with  said  first  and  second  terminals 
*5  until  said  signalling  dev.ee  is  launched  in  a  body  of 
sea  water,  and 

means  operatively  connected  to  said  valve  means  for 
actuating  said  valve  means  when  the  pressure  applied 
to  said  valve  means  by  said  body  of  water  has  been 
”  reduced  to  a  predetermined  value  thereby  permit¬ 
ting  the  entrance  of  sea  wafer  into  said  inner  cham¬ 
ber  whereby  said  sea  water  serves  as  an  electrolyte 
for  said  battery. 
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SUBMARINE  SIGNAL  FUZE 
Stanley  M.  Fasig,  BWomlngtoo,  Ind-  and  Glenn  C,  John¬ 
son,  llyaitssille,  Md.,  assignors  to  the  United  Stain  of 
America  as  represented  by  the  Secretary  of  tint  Nary  0 
Filed  Feb.  It,  19*4,  Scr.  No.  343,903 
1  Claim.  (Cl.  101—7) 

(Granted  under  Title  35,  US.  Code  (1952),  sec.  264) 

The  invention  described  herein  cay  he  manufactured  io 
and  used  by  or  for  the  Govcrnmec:  of  the  United  States 
of  America  for  governmental  purposes  without  the  pay¬ 
ment  of  any  royalties  thereon  Or  therefor. 

The  present  invention  relates  to  a  submarine  signalling 
device  and  more  particularly  to  a  stalling  device  con-  is 
raining  a  pyrotechnic  composition  and  which  is  launched 
from  a  submerged  submarine  whcr__pon  the  pyrotechnic 
composition  is  ignited  when  the  s; g. rilling  device  reaches 
the  surface. 

Submarines  have  used  pyrotechrJc  signals  as  a  means  20 
of  providing  a  mark  on  the  ocean  surface  in  order  to  show 
the  relative  position  of  the  submarine  to  surface  ships. 
Heretofore,  most  signal  devices  have  been  provided  with 
a  fixed  lime  delay  which  permits  the  signs!  to  rise  to  the 
surface  before  the  pyrotechnic  is  ignited.  However  with  25 
the  advent  of  nuclear  submarine-,  which  can  operate 
faster  and  at  greater  depths,  the  f  eed  time  delay  device 
is  no  longer  adequate  as  the  subma-.-.s  may  travel  a  great 
distance  between  the  time  of  h.ur.rj  and  the  time  of  ig¬ 
nition  of  the  pyrotechnic  device.  30 

In  order  to  overcome  the  disadvantages  of  the  fixed  time 
delay  type  device,  devices  have  been  provided  that  operate 
by  pressure  and  arc  actuated  upon  reaching  a  predeter¬ 
mined  depth.  One  such  device  is  shown  in  United  States 
Patent  3,048,111  which  issued  August  7,  IS62  to  Baker  33 
et  aL  This  patent  shows  an  arming  and  firing  mechanism 
which  operates  through  progressive  steps  and  is  actuated 
by  changing  pressure  of  the  water  rueJium  through  which 
it  is  launched.  A  relatively  high  hydraulic  pressure  is 
first  used  to  align  a  portion  of  a  firing  pin  and  then  a  40 
low  pressure  is  used  to  actuate  another  portion  of  the 
firing  pin  which  then  strikes  that  portion  which  was 
placed  in  alignment. 

While  this  patent  does  provide  the  desired  function, 
that  is,  the  pyrotechnic  is  ignited  upon  the  signal  fuze  45 
reaching  the  surface,  nevertheless  the  complicated  mecha¬ 
nism  is  expensive  to  build  and  the  complicated  mecha¬ 
nism  can  result  in  malfunctioning. 

The  present  invention  functions.'./  operates  similar  to 
the  Baker  ct  al.  device  in  that  the  pyrotechnic  composi-  60 
tion  is  not  ignited  until  the  signal  .  i-ches  the  surface  of 
the  water.  A  sea  water  battery  is  provided  and,  upon  the 
signal  reaching  the  surface,  the  b.  '  e-y  is  ejected  into  the 
sea  and  the  water,  acting  as  an  eUrrolyle,  energizes  the 
battery  plates.  Various  safety  di  .::«•*  are  provided  to  33 
insure  that  the  pyrotechnic  compo.ition  is  not  ignited 
prior  to  the  signal  reaching  the  surface. 

It  is  therefore,  a  general  object  c:  the  present  invention 
to  provide  an  improved  submarine  venal  fuze  that  can  be 
launched  from  various  depths  but  wril  not  be  ignited  until  60 
the  signal  fuz:  reaches  the  surface. 

Another  object  of  the  present  invention  is  to  provide  a 
submarine  signal  fuze  that  is  actuated  upon  a  battery 
being  ejected  into  the  sea  whereupon  sea  water  energizes 
the  battery.  65 

Other  objects  and  advantages  of  the  present  invention 
will  be  readily  appreciated  as  the  same  becomes  better 
understood  by  reference  to  the  following  detailed  descrip¬ 
tion  when  considered  in  connection  with  the  accompany¬ 
ing  drawings  wherein:  70 

FIGURE  I  is  a  side  view  showing  a  preferred  embodi¬ 
ment  of  the  present  invention; 
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FIGURE  2  is  a  partial  sectional  view  of  a  signal  fuze 
showing  the  fuze  in  a  launching  tube; 

FIGURE  3  is  a  sectional  view  taken  on  line  3 — 3  of 
FIGURE  2; 

FIGURE  4  is  an  enlarged  sectional  view  taken  on  line 
♦—4  of  FIGURE  1; 

FIGURE  5  is  a  partial  sectional  view  similiar  to  FIG¬ 
URE  2  only  snowing  the  signal  having  left  the  launching 
tube  end  being  in  an  armed  condition; 

FIGURE  6  is  a  partial  sectional  view  showing  the 
battery  ejected  into  the  sea; 

FIGURE  7  is  a  diagrammatic  view  of  a  wiring  dia¬ 
gram;  and 

FIGURE  8  is  a  perspective  v'  w  showing  *.  battery. 

Referring  now  to  the  draw,  vs  and  particularly  to 
FIGURES  1  and  2,  there  is  she-  m  a  submarine  signal 
fuze  II  consisting  of  a  projectile  Mi. ;l  12  and  a  fuze  body 
13.  Shell  12  is  attached  to  fuze  bo-v  assembly  13  as  by 
crimping,  or  the  two  u.  its  12  and  13  may  be  tlucadediy 
attached,  as  shown  in  United  States  latent  3,048,111. 
Shell  12  contains  a  pyrotechnic  composit.on  14  in  the  end 
that  is  attached  to  fuze  body  13  and  an  aperture  15  is 
provided  on  the  opposite  end  of  shell  12  to  permit  the 
escape  of  the  products  of  combustion  when  pyrotechnic 
composition  14  is  ignited.  By  way  of  example,  a  black 
smoke  composition  might  be  comprised  of  fifteen  parts 
by  weight  of  magnesium,  22  parts  by  weight  of  anthra¬ 
cene,  and  63  parts  by  weight  of  hexachlororthane.  Red, 
yellow,  green,  and  other  colored  smoke  compositions, 
wd'-knoun  in  the  art,  might  also  be  employed  as  the  py¬ 
rotechnic  composition  14.  A  nose  plug  assembly  16, 
which  consists  of  a  nose  plug  17  and  spring  means  18,  is 
provided  to  seal  shell  12  during  its  travel  through  the 
wattr.  A  pair  of  electric  squibs  19  and  20  are  provided 
near  the  top  surface  of  the  pyrotechnic  composition  14, 
and  a  first  fire  composition  21  is  provided  around  llicse 
squibs  to  facilitate  ignition.  By  way  of  example,  a  first 
fire  composition  might  be  comprised  of  six  parts  by  weight 
of  lead  peroxide,  eight  parts  by  weight  of  silicon  powder, 
and  six  parts  by  weight  of  cupric  oxide.  Wires  22  con¬ 
nect  squibs  19  and  29  to  the  lead  wires  of  a  sea  water 
battery  assembly  23  through  connectors  24. 

By  way  of  example,  battery  assembly  23  might  be  com¬ 
prised  of  two  positive  plates  25  and  a  negative  plate  25, 
with  the  plates  being  separated  by  a  spacer  27,  as  best 
shown  m  FIGURE  8  of  the  drawings.  The  negative 
plate  26  might  be  of  magnesium,  the  positive  pbtes  cT 
silver  that  have  a  Dim  of  silver  chloride  thereon,  und  the 
spacer  might  be  of  plastic,  such  as  polyvinylchloride. 
The  battery  lead  wires  29  arc  preferably  spot  welded  to 
the  battery  plates  and  then  the  portions  that  are  welded 
are  covered  by  a  heavy  coat  of  cement,  such  as  Pliobond 
which  is  a  proprietary  product  of  Goodyear  Tire  and 
Rubber  Co.,  Inc.,  Akror.,  Ohio. 

Fuze  body  13  is  provided  with  an  inner  chamber  31  and 
an  opening  32  is  provided  therein.  A  valve  33  seats  in 
opening  32  and  an  O  ring  34  is  positioned  on  valve  33  to 
provide  a  watertight  seal.  A  stem  35  is  attached  to 
s*alve  33  and  this  stem  protrudes  within  the  inner  chamber 
31,  and  battery  assembly  23  is  wrapped  around  and  se¬ 
cured  to  valve  stem  35.  Wires  22  that  connect  battery 
assembly  23  to  squibs  19  and  20  are  arranged  in  reverse 
folds  36  so  that  the  battery  assembly  can  be  ejected  into 
the  sea.  A  tripping  lever  37  is  pivotally  connected  to  fuze 
body  13  by  means  of  pin  38  and  when  lever  37  is  locked 
to  fuze  body  if,  lever  37  wilt  retain  valve  33  tightly  in 
opening  32  so  that  the  inner  chamber  31  is  sealed. 

Referring  now  to  FIGURE  4  of  ihe  drawings,  there  is 
shown  a  locking  pin  39  that  engages  lever  37  to  prevent 
rotation  of  lever  37  about  pin  38.  Locking  pin  39,  which 
is  provided  with  •  head  40,  is  positioned  in  bore  41  and 
spring  42  will  tend  to  bias  locking  pin  39  away  from  and 
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out  of  engagement  with  lever  37.  A  safely  pin  43  is 
provided  to  prevent  movement  of  locking  pin  39  until  it 
is  desired  to  hunch  the  signal  fuze.  A  (Went  44  is  pro¬ 
vided  in  here  45  to  engage  lever  37  in  order  to  retain 
lever  37  until  it  is  actuated.  By  way  of  example,  detent 
44  might  be  a  threaded  spring  plunger  manufactured  by 
Vlier  Engineering  Corporation,  Los  Angeles,  California, 
and  bore  45  would  be  threaded.  A  pin  46  is  positioned 
transverse  through  bore  41  to  prevent  locking  pin  39  from 
leaving  bore  41  in  the  event  that  it  is  desired  to  rclock 
lever  37  after  safety  pin  43  has  been  removed. 

Valve  33,  which  is  preferably  made  of  ati  insulating 
material  such  as  nylon,  is  provided  with  three  shorting 
rods  47,  48,  49  that  each  extend  through  both  ends  of 
valve  33.  A*shorting  spring  51  is  attached,  as  by  riveting, 
to  lever  37  and  when  lever  37  is  in  a  locked  position,  as 
shown  in  FIGURE  4  of  the  d ravin  ".s,  shorting  spring 
51  engages  each  of  the  shorting  rods  47,  48,  and  49.  As 
shewn  in  FIGURES  2  and  7  of  the  drawings,  the  leads 
of  battery  23  are  connected  to  squibs  19  and  20  through 
shorting  rods  47,  48,  and  49,  and  when  spring  51  is  in 
contact  with  rods  47, 48,  and  49,  battery  23  will  be  shorted. 

Operation 

In  operation,  the  submarine  signal  fuze  11  is  placed  in 
a  launching  tube  52  which  consists  basically  of  a  tube 
that  extends  through  the  hull  of  a  submarine.  Launching 
tube  52  is  provided  with  an  enlarged  portion  S3  that  has 
a  narrow  slot  54  and  a  broad  slot  55  therein.  When  sig¬ 
nal  fuze  II  is  placed  within  launching  tube  52,  lever  37 
extends  into  the  narrow  slot  54  and  boss  56  on  fuze  body 
13  extends  into  and  is  guided  by  broad  slot  55.  Broad 
slot  55  is  continuous  throughout  the  length  of  launching 
tube  52,  but  narrow  slot  54  stops  short  of  the  outer  end 
of  launching  tube  52  to  provide  an  end  portion  57. 

Immediately  prior  to  placing  signal  fuze  11  into  the 
launching  tube,  safety  pin  43  is  removed  from  fuze  body 
13  and  spring  42  moves  locking  pin  39  out  of  engagement 
with  'ever  37.  However,  lever  37  is  maintained  in  a  sta¬ 
tionary  position  due  to  detent  44  which  is  engaged  with 
lever  37.  By  way  of  example,  signal  fuze  11  may  be 
expelled  by  a  compulsion  firing  method  in  which  a  quan¬ 
tity  of  high  pressure  air  is  released  to  the  inside  of 
launching  tube  41  which  drives  signal  fuze  II  out  the 
outer  end  of  launching  tube  41.  As  submarine  signal  fuze 
II  reaches  the  outer  end  of  the  bundling  tube,  lever 
37  strikes  end  portion  57  which  will  cause  lever  37  to 
be  rotated  about  shaft  38.  As  shorting  spring  51  is  at¬ 
tached  to  lever  37,  relation  of  lever  37  causes  spring 
51  to  pivot  away  from  shorting  rods  47,  48,  and  49,  and 
thus  battery  23  is  no  longer  shorted. 

Spring  58,  which  surrounds  battery  23,  tends  to  push 
valve  33  outwardly,  however,  the  pressure  of  the  sea  wa¬ 
ter  against  valve  33  will  keep  valve  33  seated  to  close 
opening  32  until  the  force  of  spring  58  exceeds  the  force 
of  the  sea  pressure.  At  this  time  the  submarine  signal 
fuze  11  will  be  at  or  near  to  the  surface  of  the  water 
and  will  be  in  a  position  for  ignition.  As  valve  33  is 
expelled  from  its  seat  by  the  force  of  spring  58  into  the 
sea,  battery  23  is  also  pulled  into  the  sea,  as  battery  23 
is  attached  to  stem  35  of  valve  33,  and  the  sea  water 
acts  as  an  electrolyte  to  energize  battery  23.  The  power 
from  battery  23  will,  in  turn,  ignite  or  explode  squibs 
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19  and  20  to  ignite  the  pyrotechnic  composition  14.  The 
products  of  combustion  from  the  pyrotechnic  composi¬ 
tion  14  will  increase  the  pressure  within  shell  12  until 
the  force  of  spring  18  of  the  r.ose  plug  assembly  16  is 
S  exceeded  whereupon  nose  plug  assembly  16  will  be 
ejected  from  shell  12  and  the  smoke  from  the  pyrotechnic 
composition  will  then  be  emitted  through  aperture  15. 

It  can  thus  be  seen  that  the  present  invention  provides 
an  improved  submarine  signal  fuze  that  can  be  launched 
10  from  various  depths  and  upon  reaching  the  surface  of  the 
water  a  battery  is  ejected  into  the  water  whereupon  it  is 
energized  to  ignite  a  pyrotechnic  composition  within  the 
signal  fuze. 

Obviously  many  modifications  and  variations  of  the 
13  present  invention  are  possible  in  the  light  of  the  above 
teachings.  It  is  U'crclore  to  be  understood  that  within 
the  scope  of  the  appended  claim,  the  invention  may  be 
practiced  otherwise  than  as  specifically  described. 

What  is  claimed  is: 

20  A  submarine  signaling  device  adapted  to  be  launched 
in  a  body  of  sea  water  beneath  the  surface  thereof  com¬ 
prising: 

a  fuze  body  having  an  inner  chamber  therein, 
an  opening  in  one  end  of  said  fuze  body  communicating 
25  with  said  inner  chamber, 

a  valve  of  insulating  material  positionable  in  said  open¬ 
ing  for  scaling  said  inner  chamber  from  said  body 
of  sea  water, 

a  plurality  of  rods  of  conducting  material  extending 
30  through  said  valve, 

a  projectile  shell  attached  to  said  fuze  body  and  con¬ 
taining  a  pyrotechnic  composition  therein, 
at  least  one  squib  adjacent  said  pyrotechnic  composi¬ 
tion  for  igniting  said  pyrotechnic  composition, 

35  a  sea  water  battery  attached  to  said  valve  and  position- 
able  within  said  inner  chamber  and  electrically  con¬ 
nected  to  said  squib  and  said  plurality  of  rods, 
a  lever  pivotally  connected  on  the  outside  of  said  fuze 
body  for  maintaining  said  valve  me  ins  in  a  closed 
40  position  until  said  signaling  device  i..  launched  in  a 
body  of  sea  water, 

spring  means  of  conducting  material  attached  to  said 
lever  and  enpageablc  with  said  plurality  of  rods  for 
shorting  said  sea  water  battery  until  said  signaling 
45  device  is  launched, 

and  spring  means  within  said  inner  chamber  for  eject¬ 
ing  said  valve  means  and  said  battery  into  said  body 
of  water  when  the  pressure  applied  to  said  valve 
■  means  by  said  body  of  water  has  been  reduced  to 
60  a  predetermined  value. 
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EMERGENCY  SIGNALING  DEVICE 
Cititn  C.  IoIkw,  Hjittivllli,  Mdn  assignor  to  tha 
United  Stain  of  America  as  represented  tty  (be  Sacra- 
tor)  ol  the  Navy  8 

Filed  S  ay  3, 1963,  Set.  No.  277,9(3 
3  Clahus.  <CI.  116 — 124> 

(Granted  aader  Title  3S,  US.  Code  (1952),  tec.  266) 

The  invention  described  herein  may  be  manufactured  jo 
and  used  by  or  for  the  Government  of  the  United  States 
of  America  for  governmental  purposes  without  the  pay¬ 
ment  of  any  royalties  thereon  or  therefor. 

The  present  invention  relates  to  an  emergency  signaling 
device  and  more  particularly  to  a  smoke,  signal,  or  il-  is 
luminating  flare  for  use  by  an  aircraft  pilot  in  a  distress 
situation. 

Emergency  life  rafts  and  many  crewmen  of  lireraft 
are  provided  with  signaling  devices  for  use  in  emer¬ 
gency  situations.  A  good  emergency  ai;nal  should  be  20 
compact,  be  safe  to  handle  and  store,  and  also  should  be 
easily  ignited  as  a  person  who  has  need  for  .uch  a  device 
may  be  injured  or  handicapped.  In  addition,  it  is  desir¬ 
able  that  the  signal  provide  smoke  for  us:  in  daylight  and 
provide  light  for  use  at  night.  25 

Heretofore  known  signaling  devices  have  had  several 
inherent  disadvantages.  One  main  disadvantage  is  that 
the  signals  could  not  be  easily  operated,  particularly  by 
persons  who  may  have  sustained  injuries  in  making  emer¬ 
gency  lendings.  Also  the  combination  smoke  and  flare  30 
signals  were  not  readily  identified  in  darkness. 

The  rrcsent  invention  provides  a  small,  compact,  signal¬ 
ing  device  that  can  readily  be  activated  by  using  only  oue 
band.  A  pair  of  similar  rectangular-shaped  containers 
are  pivot:, !!y  connected  together  at  one  end  with  one  35 
container  holding  a  smokc-producing  composition  and  the 
other  container  holding  a  flare  composition.  A  torsion 
spring  is  provided  to  maintain  the  containers  in  a  side 
to  side  relationship.  Each  unit  is  initiated  by  a  primer 
which  is  fired  by  a  striker  assembly  similar  to  that  used 
on  a  hand  grenade.  The  striker  assemblies  are  each  main¬ 
tained  in  a  cocked  position  hy  a  cover  that  is  slidably 
attached  to  the  container.  The  covers,  which  are  of 
different  configuration  in  order  tc  identify  the  particular 
compositions,  are  held  together  by  a  release  botlo  n  that  *5 
is  spring-biased  against  a  pair  of  lo  king  pins. 

When  it  is  desired  to  ignite  one  « f  the  compositions, 
the  release  button  is  first  pushed  downwardly  and  then 
outward! \  to  disengage  the  locking  pins.  The  torsion 
spring  will  then  cause  a  relative  rotation  of  one  hundred-  50 
eighty  decrees  so  that  the  two  units  will  then  bo  in  an 
end  to  end  relationship.  The  unit  to  be  activated  is  then 
identified  by  the  configuration  >f  the  aver,  and  the  cover 
is  then  removed  by  pushing  the  cover  sideways,  relative 
to  the  container.  As  the  covet  becomes  disengaged,  the  j5 
striker  assembly  is  actuated  to  ignite  a  primer  which,  -n 
turn,  igni’es  the  signal  producing  composition.  A  ,hort 
delay  of  ’.he  fuie  permits  the  operator  to  re-positxn  his 
hand  to  the  unit  that  is  not  being  actuated  and  this  unit 
serves  as  a  handle.  The  pyrotechnic  compositions  are  de-  rr> 
signed  to  burn  from  15  to  60  seconds. 

It  is  therefore  a  general  objec.  of  the  present  invention 
to  provide  an  Improved  signaling  device  that  can  bo  used 
either  during  the  day  or  night. 

Another  object  of  the  present  invention  is  to  pro1  le  a  83 
combination  signaling  device  that  consists  of  i  smoke 
unit  and  a  flare  unit. 

Still  another  object  of  the  present  invention  is  to  pro¬ 
vide  a  signaling  device  that  can  be  o, rented  by  using  .. 
only  one  hand.  1 

A  further  object  of  the  present  invention  is  to  provide 


a  combination  signaling  device  having  a  smoke  unit  and 
a  flare  unit  with  one  of  said  units  serving  as  a  handle 
while  the  other  unit  is  burning. 

Other  objects  and  advantages  of  the  present  invention 
will  be  readily  appreciated  as  the  same  becomes  better 
understood  by  reference  to  the  following  detailed  descrip¬ 
tion  wben  considered  in  connection  with  the  accompany¬ 
ing  drawings  wherein: 

FIGURE  1  is  a  front  view  of  a  signaling  device  show¬ 
ing  a  smoke  container  end  a  flare  container  in  a  locked 
side  to  side  position; 

FIGURE  2  is  an  enlarged  sectional  view  taken  on  line 
2—2  of  FIGURE  1; 

FIGURE  3  is  an  enlarged  top  view  of  the  signaling 
device  shown  in  FIGURF.  1  of  the  drawings; 

FIGURE-  4  is  a  sectio-.tal  view  taken  on  line  4 — 4  of 
FIGURE  3; 

FIGURE  5  is  a  front  view  of  a  signaling  device  show¬ 
ing  a  smoke  container  and  a  flare  container  in  an  end  lo 
end  position;  and 

FIGURE  6  is  a  view  similar  to  FIGURE  3  of  the  draw¬ 
ing  only  showing  the  smoke  cover  removed  and  the  cover 
partially  broken  away  to  show’  parts  in  section. 

Referring  now  to  the  drawings,  and  pa.ticularly  to 
FIGURES  1-4,  ,i:ere  is  shown  a  first  container  1 '  having 
a  flare  corr.posit.on  therein  and  a  second  container  12 
having  a  smoke  composition  therein.  Containers  11  and 
12  are  hinged  together  by  means  of  tabs  13  and  14  and 
pin  15.  Spring  1 S  is  supported  around  pin  15  and  tends 
to  bias  containers  11  and  12  in  an  end  to  end  position, 
as  shown  in  FIGURES  5  ;.nd  6  of  tbe  drawings.  Con¬ 
tainers  11  and  12  are  each  provided  with  a  pair  of  lugs 
17  on  each  side,  and  covers  18  and  19  are  slidably  en¬ 
gaged  with  the  respective  lugs  on  containers  11  and  12. 

Cover  18  has  a  plate  52  attached  thereto  which  has 
a  rounded  end  configuration  21.  that  might  also  be  painted, 
to  indicate  that  it  doses  a  container  having  a  flare  com¬ 
position,  and  cover  19  has  a  plate  $1  attached  thereto 
which  has  a  sloping  portion  22  to  indicate  that  it  closes 
a  container  having  a  smoke  composition.  Cover  18  is 
provided  with  a  locking  pin  23  that  has  an  enlarged  di¬ 
ameter  portion  and  cover  19  has  a  similar  locking  pin 
24  that  also  has  an  enlarged  diameter  portion.  A  release 
button  25  is  provided  with  a  pair  of  slots  26  and  27,  as 
best  shown  in  FIGURE  3  of  the  drawings,  and  the  ends 
of  these  slots  tie  provided  with  a  counterbore  that  will 
accommodate  the  enlarged  diameter  portions  of  the 
lucking  pins  23  and  24.  A  spring  28  is  attached,  as  by 
rivet  29,  to  the  underside  of  release  button  25  to  bias  re¬ 
lease  button  25  against  the  enlarged  diameter  pot:  vos  of 
locking  pins  23  and  24. 

Container  11  contains  a  lower  layer  of  fire  clay  31  and 
an  upper  liver  of  flare  mixture  32.  A  starier  pellet  33 
is  provided  at  the  upper  surface  of  flare  mixture  32.  The 
flare  mixture  32  may.  for  example,  be  comprised  of  the 
following  formulation: 

Parts  by  weight 


Magnesium  (granulation  16) _  6 

Strontium  nitrate -  60 

Potassium  perchlorate  -  10 

Polyvinyl  chloride - „ -  15 

“Giisonite”  (asphalt)  a  product  of  Ziegler  Chemical 

A  Mining  Corp.,  Great  Neck,  New  York _ 10 

Linseed  cil -  3 


Tbe  strontium  nitrate  is  mixed  with  the  potassium  per¬ 
chlorate  and  the  polyvinyl  chloride,  and  this  mixture  is 
blended  through  a  thirty  mesh  screen  three  times.  The 
Giisonite  is  then  rdded,  and  the  mixture  is  again  blended 
through  a  thirty  mesh  screen  three  times.  Next  the  Un¬ 
seen  oil  and  magnesium  are  blended  ’ogelher  through  a 
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thirty  mesh  screen  tod  then  the  two  blends  art  added  to* 
let’ter  and  blended  through  a  thirty  mesh  screen  four 
times.  The  resulting  fiart  mixture  is  then  compressed  into 
container  11. 

The  starter  pellet,  by  way  of  example,  might  be  com* 
prised  of  the  following  formulation: 

Parts  by  weight 

Lead  peroxide  _ _ _ _ .... _ 6 

Cupric  oxide _ _ _ _ _ g 

Silicon  _ _ _ _ _ 8 

The  ingredients  are  mixed  together  and  :hen  blended 
four  times  through  a  thirty  mesh  screen.  The  mixture 
is  then  mixed  with  a  suitable  binder  solution  and  then 
compacted  into  a  pellet  weighing  about  S  grams. 

A  striker  assembly  15  is  positioned  in  container  11 
above  the  flare  mixture  32.  A  striker  3$  is  rotatably  sup¬ 
ported  in  housinr  37  by  means  of  shaft  3t,  and  a  spang 
39,  which  is  supported  around  shaft  38,  prorides  a  bias 
action  to  striker  38.  A  primer  41  is  mounted  in  housing 
37  so  thnl  it  is  in  position  to  be  struck  by  striker  38. 
Striker  38  is  maintained  in  a  cocked  position  by  cover  18 
which  prevents  striker  38  from  routing. 

Container  12  contains  a  smoke  mixture  42  which,  by 
way  of  example,  might  be  comprised  of  the  following 
formulation: 

Parts  by  weight 


Dye,  Oil  Scarlet  60 _  10 

Dye,  golden  yellow _ 3.0 

Potassium  chlorate _ 4.4 

Sugar  _ 3.2 

“Sil-O-Cel '  (Thermal  Insulation),  a  produce  of 

lobns-Manville.  New  York,  New  York _ 0.8 

Graphite  - 0.2 

Paraffin  oil  (white,  light,  domestic) _ 1.0 


Each  ingredient  is  first  screened  through  a  sixty  mesh 
screen  and  then  the  oil  scarlet  dye,  golden  yellow  dye, 
sugar,  Sil-O-Cel  insulating  powder,  and  graphite  are 
blended  three  times  through  a  thirty  mesh  screen.  The 
potassium  chlorate  is  then  added  znd  the  mixture  is  again 
blended  three  times  through  a  thirty  mesh  screen.  The 
paraffin  oil  is  next  thoroughly  blended  by  hand  with  the 
mixture,  and  the  mixture  a  again  blended  three  times 
through  a  thirty  mesh  screen. 

Smoke  mixture  42  b  compacted  in  container  12,  and  a 
hollow  center  b  provided  to  accommodate  a  firecracker 
fuse  44  which  has  one  end  attached  to  a  printer  45.  A 
striker  assembly  48.  which  is  similar  to  striker  assembly 
35.  is  positioned  in  container  12  above  the  smoke  mixture 
42.  Striker  47,  which  is  rotatably  supported  tc  housing  48 
by  shaft  49,  is  maintained  in  a  cocked  position  by  cover  19. 

In  open  tion,  assuming  that  the  smoke  composition  42 
is  to  be  ig.'ited,  the  operator  first  depresses  release  button 
25  so  that  tli?  enlarged  diameter  portions  of  locking  pins 
23  and  24  clear  the  top  of  release  button  25.  Release 
button  25  can  then  be  moved  sideways  with  pins  23  and  24 
passing  through  slots  28  and  27.  respectively.  When  re¬ 
fuse  button  25  completely  clears  pins  23  and  24.  spring  16 
causes  containers  11  and  12  to  be  relatively  rotated  to  an 
end  to  end  position,  as  shown  in  FIGURE  3  cf  the  draw¬ 
ings.  The  sloping  portion  22  on  cover  X9  identifies  the 
unit  containing  the  smoke  composition  42.  and  cover  19 
is  then  sliJably  moved  by  pushing  on  either  pin  24  or 
plate  51.  When  cover  19  has  feared  the  lugs  17,  the 
spring  force  of  striker  assembly  48  will  cause  cover  19  to 
flip  off  of  container  12  and  striker  47  will  then  rotate  and 
strike  primer  45.  which  will  in  turn  ignite  the  Src  cracker 
fuze  44.  There  will  K  a  few  seconds  delay  before  smoke 
composition  42  will  be  ignited,  and  during  this  delay 
period  the  operator  ran  be  sliding  bu  band  down  to  con- 
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taine  1 1,  which  will  vve  ns  a  holder  while  smoke  coinpo- 
aition  42  is  burning. 

Flare  composition  32  can  he  ignited  in  a  similar  man¬ 
ner.  After  re 'ease  button  25  has  been  removed  and  con- 
g  tainers  11  and  12  have  rotated  to  an  end  to  end  position, 
cover  IS  can  be  slidably  removed  thus  allowing  striker 
38  to  be  actuated  and  strike  primer  41.  Primer  41  will 
ignite  starter  pellet  33  which,  in  turn,  will  ignite  flare  mix¬ 
ture  32. 

10  It  can  thus  be  seen  that  the  present  indention  provides 
a  complete  smoke  producing  unit  for  daytime  signaling 
and  a  complete  light  producing  unit  for  night  use.  The 
two  units  arc  arranged  in  a  side-to-sidc  position  for  stow¬ 
age  and  for  carriage  by  an  operator,  and  can  be  ignited  by 
13  a  relatively  small  force  by  an  injured  operator  aeling 
under  adverse  conditions. 

Obviousiy  many  modifications  and  variations  of  tl* 
present  invention  are  possible  in  the  light  of  tho  above 
teachings.  It  is  therefore  to  be  understood,  that  within 
SO  the  scope  of  the  appended  claims,  the  invention  may  he 
practiced  otherwise  than  as  specifically  described. 

WTiat  is  chimed  is: 

1.  An  emergency  signaling  device  comprising, 

a  first  container  having  an  open  end  and  containing  a 
23  smoke  composition. 

a  second  container  having  an  open  end  and  containing 
a  flare  composition,  said  first  and  second  containers 
being  pivotally  connected  together  at  the  ends  oppo¬ 
site  said  open  ends, 

30  a  striker  assembly  mounted  in  each  said  container  ad¬ 
jacent  said  open  end, 

first  and  second  primers  positioned  one  each  near  the 
open  ends  of  said  first  and  second  containers,  re¬ 
spectively,  said  first  primer  being  adaptable  to  be 
S3  ignited  upon  actuation  of  said  striker  assembly  in 
said  first  container  thereby  igniting  said  smoke  com¬ 
position  and  said  second  primer  being  adaptable  to 
be  ignited  upon  actuation  of  said  striker  assembly  in 
said  second  container  thereby  igniting  said  flare  com- 
40  position, 

first  and  second  covers  slidably  attached  to  said  first 
and  second  containers,  respectively,  said  covers  clos¬ 
ing  said  open  end  and  retaining  said  striker  assemblies 
in  cocked  position. 

48  first  and  second  locking  pins  attached,  respectively,  to 
said  first  and  second  covers, 

a  release  button  engageablc  with  said  first  ami  second 
locking  pir.s  for  locking  said  covers  together,  and 
spring  meins  for  biasing  said  first  and  second  coo- 
60  tainers  in  an  end-to-end  relat  onship. 

2.  An  emergency  signaling  device  as  set  forth  in  claim  1 
wherein  each  said  locking  pin  ir  provided  with  an  en¬ 
larged  diameter  portion  and  said  release  button  is  spring- 
biased  against  said  enlarged  diameter  portions. 

53  3.  An  emerger  cy  signaling  device  as  set  forth  in  claim 

1  wherein  said  fiist  cover  is  provided  with  a  sloping  por¬ 
tion  to  physically  distinguish  said  first  cover  from  said 
cover. 
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